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(2) 


[ m&B 3 ] x^^f^ ^rsw fc a^ft £® 

[ If *I14 ] X 7 ^fO fc 

[|f^i!5] San, ^r^h*«o»4fctt^yy^«, 

£ & Wi^Hx 6 ofi^MfC* s If l ~3«9V vf 
ii^UM^ISttw^-^ 54>^ . 
[ If M 6 ] flfjfEX 9>f f ^ J'^'Wfrfl^f fc*f US 


fM>*«C;£>S. USUI 4fcJ43fc:I3«0>*.?t5# 
[ If *il 7 ] fluf EX 9 A r ^ > * * 

?wc&** tte&B. i -3 o^-rtL^-Ji^iatto^f ^ 

if^s 7 tcieao^M 94^0 
[ if 9 ] m mmm&mm* . mmhLKitmmm 

ft, lf^l-8^V^-ftl.MiSt|Bffi0^^7^„ 

[ if 1 0 3 ine«t mmmfimmfr wm 

m l — 9 w vf^i^fE^^M 54J^F . 
[|f*if 1 2 3 ;* 5 y^t&Sr^yv^fricM 


[|f*ill 3 ] Affix 94 T-f 

[If ^11 1 4 ] mjlE»tt^ia#>\ U #-»T-f A . DNA 

T:r?v-3&^&sp^jg{m&. ffi$gfi 1 — 13 

o^-Tix^i^ItiEtfefO^^ 54H% 
[ If *il l 5 3 m IE U stfif A A 
sKiT-f ATS) & , HK&g 1 4 fcESfcO'* * 54H% 

cif^ii 1 6 3 friE 1 ; wu, r>f-fe>-xRNAi 
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[|f*ll 1 7 3 A>7^-y HMU A^Sfi 
SUfif* h X -r A I is J; IfXf A 1 1 1 9 y r A-ft 


I I 
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[ If 5f<il 1 83 lulBX^-fxV ^^tg^^^^M 
^\ *Oj#~tf"C255, lf*iai liJtfil 2^IEtfe<7) 

HW3PI1 9 3 MIEX^^t-^ 

iztt l s^rffifntt zh^wmtfzimfy^fMbm.^ 

ftSrJMt^*f(:» LIS^MSlfi^ tofflW, CTE 

(constitutive transport element) 4^ti;!|[CTEi:P; 

wwfcHVtfDiiiiesioSifc, *46v^a^u (a> 

[ If *il 2 0 3 IfjIEISCTE t HWWfc Inl^^lStg Sr t 

oSSfc6«, AXWt^§tt3tRNA43ti4DNAT*£. If 

1 9 tclEffew^ 
[ If *il 2 1 3 Hu!ECTE#i23?!l#-!f 1 fLh Wft 

tfzmmEbmmmzmmcomm^h^^mm^ 
[ if *^ 2 2 3 if *a 1 ~ 2 1 <n\ i-ftifrvmzim 

[ If 3R11 2 3 3 MIB^ X =y »=f- 4 f i« ^ 5 & 

-g. . if ^11 2 2 teiascossH*^ 

[ff^!2 4 3 M7nt-^-*s#(J^ 5— brill 

S . If 2 3 t:IE^O^il^^ ^ 

[ IS^PS 2 5 3 ff!B*° U ^ 5 — bf 1 1 1 rnt- 9 — 3&*t 
RNA7 , n J E-^-"C*5 , If *IB2 4 tfE^O^Ki? 

[|f*il2 6 3 fly IBtRNATn ^ — ^ — ^tRNA v a 1 7°n 

t-^-ifcJi^-^EMfrT**, lf*i!2 5tlEifec7) 

[ If ^1 2 7 3 flulB^>c 9 4 fcl±R^ ^ 5 ^ & 
3 - H-t § DNAOT^t ^ - 5 ^— 9 —Wft ^h\>Z% 

ts . imm 2 2 ^lat^mi^ ^ 9 - . 

[ If 2 8 3 flfllB^ ^ 5 4HF- A*«BfittRN AfB?iJ i 
tA'aElE^JSr-^tf. lf*H2 2 — 2 7(7)^^^151^ 

mcom^9 9~. 

[ If 2 9 3 AylBStft&ltRNAiE^ 'J ^'ifW Affi 
f 35 £ . If 2 8 tcEBKOjeH^^ ^ - . 

nmm 3 1 3 m&m 22-30 <th ^ft^niciE 

B)cL, ^L?tRNA&IlIJR-rsc:i:&^tf, — 
2 lc0^-rtL*4II^IBiKO^^77r^Oiait*S, 


(3) 


C If ail 3 3] flulB* 5 W r * > 'J 

tf f * § , If 3 2 |Cl3tt<Z>»£flc. 

[|f*if 3 4 ] buIB^M 7#=Fb ma**}) #~ W 
C 1**11 3 5 3 ffi&g ^"f tl£4 JMCIStfe 


[ If *lf 3 6 ] f f *if 2 2 - 3 0 CO V ^m* s 13S tie 

f^s&jfK ~tr®)$L-ft tvxistt &m&fm> . 

[ If *If 3 7 3 If *If vtfhj&»US tf 2 

^&fc#><9*><7rC&&, lf*lf 3 5 — 3 7CDlvfilM 
iftlBtfe^E^fflJiScf^ 

[ 3 9 3 it *ii i-2iw rftvtrt mz$m 
=y^, m$m2 2-3 oco^-rtupimzsm 

<r>W%S^9 9— . t 2 2 — 3 4 Ol ^-f ttM 

[ imm 4 o ] KEBwetiRA 1 ^ a?vx . 

fcttTsif h - i^BBet&PC* 4 » If* 
i!3 9fcHBttco^rffi. 

[ If *if 4 1 ] If *if 1-21W vf*u&»l if IEK 
>* =yft=t , If 2 2-30 <7H vf ft^ljgtlEtis 

OfPJK?:?-. 4^iilf*il2 2 — 3 4(0V^-fixM 

[ If *if4 2 3 «W«»0^flrtSflWlfl6*J!WW- 5 ft 
th<?K W*ill — 2 l<7}^-ftifrimz9iW l <7)*cJ*y'ft 

If *H 2 2-30 COV ^tL^lJStlBifeCO^^^ 
tfdZi1iM2 2 — 3 4<ZHYtfh.j&»iJHtCl3tt>3 

[ H*If 4 3 3 If *JB 1 — 2 1 OV vf*u&»l If t IBtft 
* 5 ^ , If *II 2 2 — 3 0 O V Y$fu&»l JM tlBtft 
tf>SBS<?*— » 4fci4ill*3H2 2 — 3 4^vfilM 

[|f*i!4 4 3 mrlB^tt^K^'u^-f a. ryf 
IBtto^rfeo 

C If *il 4 5 3 i«!E U #'if >fA*»Ayv-A k S 'J 
AT'$> h , m *JI4 4 tf Bf5?)*i£o 
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[ If *il 4 6 3 ffrf B»ttSI£oaS^3Bfi^' 5 > 


50 


[ If *il 4 7 3 flyf B' ^v^^I'J xKHf -Y A OS 

-Mn^fvc^*, if *ii4 6 iiztmemm. 

[00013 

x 7 A t ^ y/«nfi5rjff4 fcllR^fcW LIS 

i O^f ^< 5 2r ^ - h' •? h DN A istt WM^ 9 9 - iZ 
[000 2 3 *fMH(44fc. X7-^T-f y/HIKrfHF 

[00033 

J: t Sim ^ titz . mmm z t -?rn a * t u 

^ A (ribozyme: ribonucleic acid + enzyme) iifjvf" 

rna^ v ^ o ttT&^mi\Lk(7>mmtf ! mmM$ti& d t 

t5r-5?t. — ^r, AiWtll, Btja^'ytf'-r-f Attn 

NA«*SPfiMfSW(= WifC* 6 i d fc^rofc (0. C. Uhle 
nbech (1987) Nature 328:596-600; J. Haseloff and 
W.L. Gerlach (1988) Nature 334:585-591; F. Eckstei 
n and D.M.J. Lilley(eds) (1996) Catalytic RNA, Nuc 
leic Acids and Molecular Biology Vol. 10, Springer 
-Verlag Pressor if). 0 tf-f -i A(4*«ittStt^^t 

«< . T^r-'^-S^y^^ry^-feyxDNA^rfi: 

&Hk%.tpT'&A,iZfffrtlX^& (F. Eckstein and D.M. 
J. Lilley, _h$S; N. Sarver et al., (1990) Science 
247:1222-1225; J. Ohkawa et al., (1993) Proc. Nat 
1. Acad. Sci. USA 90:11302-11306; S. Altraan (1993) 
Proc. Natl. Acad. Sci .USA 90: 10898-1 0900% ) „ 

aw -& ; i: t\ **aoff ffl & ftoafg^s^^isf e *■ m 

WLfz *) , mMftX<DWKftm$:mtt&ffl3LkX(Dft 

t33V^Ti>^C§^ft&±(fTt^(H. Kawasaki eta 
1., (1998)Nature 393:284-289% if). tt'J^'tMA 


(4) 


[0004] Ay?^ 7 KSU^'-f'-f A (Rz) ItMi, 
^§^M^RNAtcR-t^(Symons, R.H., Ann. Rev. Bioc 
hem., 61: 641-671 (1992)). Ztl^imTtm&WMb 

TV^(Syraons, R. H. , Ann. Rev. Biochem. , 61: 641-6 
71 (1992); Zhou, D.-M. & Taira, K. , Chem. Rev. 98: 
991-1026 (1998); Eckstein F. & Lilley D. M. J. (ed 10 
s.) Catalytic RNA, Nucleic Acids and Molecular Biol 
ogy, vol. 10 (Springer-Verlag, Berl in, 1996) ) „ ZLtl 
^CDMAliWMcDffliiL CBP^NUXi^lJ (N&tfXli-eft-e 
3fXA, G, CXJiU\ &tM, CXl±UX'fo&» ) C0fJ«>, M 

i> wmw^wmizwc 1- y :7V -y 1- co&* ] x* y 

^l^^--f-H^W 5 T^"C'fcl.(Shimayama, T. , Nishikaw 
a, S.& Taira, K. , Biochemistry 34: 3649-3654 (199 
5)). Ltztf~>X. mfccr>W!K-ftT$:W&\X-t> JAlxy 

Kif^i^r— tft txmm-f&fztbte. wmnmcD?? 

^^-^H*^^^.RNA^^f^mT'^.|»(Haseloff, J. & 20 
Gerlach, W. L. , Nature 334: 585-591 (1988)). Ztl 

tx\ u.w-^Aoin vivommtzm-fz>m.%<coffi9t 
tf'frfofi. cf)±mx-c?m&^f%cD#{im<7)tzMz y 

^'f8S§tLT^|>(Sullenger, B. A. & Cech, T. R. , S 
cience 262: 1566-1569 (1993); Yu, M. , et al., Pro 
c. Natl. Acad. Sci. USA 92: 699-703 (1995); Bertra 
nd, E. et al., RNA 3: 75-88 (1997); Kawasaki, H. , 
et al., Nature 393: 284-289 (1998); Kuwabara, T., 
et al., Nature Biotechnol. 16: 961-965 (1998); Kuw 30 
abara, T., et al., Mol. Cell 2: 617-627 (1998); PI 
ehn-Dujowich, D. & Altman, S. , Proc. Natl. Sci. Ac 
ad. USA 95: 7327-7332 (1998); Koseki, S. , et al., 
J. Virol. 73: 1868-1877 (1999); Tanabe, T. et al . , 

Nature 406 : 473-474 (2000) ) „ 

[00 0 5] 

imitfmkLX d t^-hmm] mi^imjzm^ti 
h i o & « v ^ah $■ % h t&> „ mm i*rc Ktitz tin 
mmm&*%:(7)'&&$:3mx*£ a 

6. *HJBl*lT(i, mRNA{±^^-9/2rt^«jS^i:-?TV^ 40 

i in i-^#:^)mRNArt tern * x~mn m^&sn 

(^fA^) fcjfl&t&fci&trfc*. mRNA^— 

ifefcfc k £ 4 fc , ^flRfcfffiefcHHW&fc «fc 
FJf * f< -7-?I^V*4 i a 2rflijiT£> £ . 

o -tefefe ( «itf mRNA ) rtt'J Aco-TOBfgp 

c\cr>tz#>. in vitro*caStt3MIBS*Ut 
y*'if-"f A<7)^<^\ in vivoT^fclilB'CSSr^i: 
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lit, rvf~fey^3WBr^L J ^UflBBf*SBIlLJ:'3 
t^-£W^t^<fi!cSii-C#-C^-g>^\ kX%««(ci 

[0006] ico i 3 =5r*Cdl60*> £ . *^0J#^(i:, U 

f : .A. 


1=1 

<s BP^MlT (unwinding) «BB*ftW4 -I k t <t 

^x, &&vfc^?zMm%WMffimcoftmzw.i>titzm 

[0007] -t**)^, fJBWIi, x^-f-f 

7-174 y^m^^tm^^mm-t^^izML 


[0008] ^mmmcosmi. ±12^^ 
[0009] *wnco% t>izB%oBm±s ±ia^^ 5^ 


[0010] 

& sew- 4 . *^ b j«± * , X7^f^ y^mzft^- 

[0011] *fMH(iS<»fc:. y^M^jf 
[0012] *fMH<0#^t 94^l±«i.tr, SSL 


(5) 


i^rC&O, £o4d£r 

■I) o 

[0013] ^HJc7)H) 


r * yrmsfrfrt-b m&#*&m-&fttt*t u 


? w*? JTCft * Jfc§-£ , it ^ y 7 SteDMt4DNA 

tfi«)J:'3!Sr^>'^«is (DNAi>L<J4RNA) a.U# 
— If, (DNAt L<S4RNA) sftl/*5— • te', tJ 

J: U 7° U «y -9-- * if 4 ** , £ *i 6 fcRS § ft* 

[0014] *5|H^S(JcoSIM«^t3V^T. JJEWB 

f4M*ii4 u #-vM a , DNAxy-f>f a, Ty-f-tyxRN 

KtlS tSt&ftSBST* i> . u tflT-f At lt i4; ^y•7- 

^- ■/ ksu tf-if w u\, * 4 v ^4, ffige&ffitt 

[0015] 4 OMftWtfi, ^IBodf^^^fi. 

s t 4is * y ^° ? w i: hftttft 

[0016] #% B Jfcfc^T , X7>ff^ >-^'"rtb^ 

[0017] ^BJcoS A. tafl<^StWB«tfeV^T , ± 

tB-x? >f t 4 yy-^mte? ywttt&t U6£*Sitt£ 


£r ; ft~"f~'S>CTE (constitutive transport elemen 

t) tfzimaEtMmmzmmcvmmz^tm. jsv* 
i44-°>j (a) ^JSraasTfti. zz-emaEtmwm 

izmWCOmf&i i>^WM<7)mi±. in vitro selection^ 
(SELEXffi) T'XTMtZ'&f&ZtltimmftT (RNA*fc{4 
DNA) X'foh, Afmizli. CTEJ4H2A (*fcl4ffi#l#9 

[0018] *f&HJ}^ S!|<?DJIWfc*JV^T, ±lfiO=*r.X 
5^ (DNAC9i§-£-) 4^i4^^^ (RNAi^{4^y 
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h. c\<D£ a^7nt- ^— OM(4, tRNATn^-^- 

-^-4fc«-t-(^E»*Tft4. Mi«4\ Tfa<0-&« 
it(I) S: i: SRNAtO^ 9 V**f- FiE?0O7 ^ U-^Tf - F8— 

[0019] 


5»-» 
c 

e 

u 
u 

_g 


ague geuuuu— 3' 

c 
a 

a 
a 


G-C 

U- A 
U - A 
C-G 
C-G 
U G-C 


(I) 


U 
G 

G 


A.U GUG 
11 lit 
UA^C AC 


GGGC C A A A 
1 1 1 1 1 1 1 0 
C CCGGO UC 


50 


' U - A A r\ 

C-G 
G-C 

C-G 

C C 
U A 


[0020] Z.ZX'^JU=JmMtl±^ RNA^Tty; 

[002 1 ] 3|c^collStJB^tctJ^T. ±1B=¥p<5^ 

^{4, «f^ttRNAS?iJiD4^'CTEK?[J^#tf„ W^ttRNA 

SWiiWitr. D tf'-vM asm, r yf-fe yxRNAis^j 

t> izmsi ztt&w m&cDmmmxummvtmk btx 

V A A ^iffiffl S tl h if , *^BJ?{4 , X7^f^/ 

IIi 5 #4^t, ffiEo»l±M^ (*3t»3«iBtt» 

[0022] *hhj3{4, s t-^zmmmzte^x , ±ib 

RNASr HIJR-r 4 £ i: £#t? , ilB^r^ 7^»»jt77)£ 
[0023] *fgHj(^ § A>fcgiJco^#tfc^T, ±IB 

AA.1J ^r— (f , DNA's.U^— tf3?<?y\>LJ#— lffc4tA'flfi<7) 

^yv\°^« (^JiifSflRSS*, ^Up<7— if, ijru-y 


(6) 

9 

ho h o 

[0024] immt, £ CilzmcDMMlz&^X . ±IB 

l t ^ tf n^fflfig & £ fs^-r § . gaga fig!f%( i a , 
*mn tio' < -g^m^ro * tzmm-r &t&xni> cox 

hh. ^y^ji^^su. mtmiv. hcv, hbv^o 

m^co^^ji-xiwmt-t^^.xh^. io 
[oo25] ^mwti, z ^izmnmmfc&wx , ±is 
o^m^^. m^tfzi^m^^-^m^^xmm 

- y .X M3Sjtfe^ f h h . 

[00 26] ^B^S[Jc7)ffi«^^^T. «Mti. S 

M^fatfzimm^t ?-comm£i%d$-t& * m 

[00 27] ±IB^*fflV^ii:tJ;'5T, M^ 1 ^ 

[0028] *mnxn. iMcotm. ^t^hmm 
mm h mm^imxfo & mmmm. ttxv siw 

A, Ty^yXRNA^teTyf-HryXDNA^ffifflSiX 

^ti^commsikmmi^yyMtztix^x 

CO*®*S-^gPfifT"S)^XxA (stem) Ifc i^-rAIII 
fBW* 1 7 >¥Mt~t h i fc *«*C* 5 . £ ;t r 5 40 

*f l a , t , g , c-r<T commfrnx ztLtzi>coco-r—ju% 
[0029] ^mmmxt&mi- hmiznmmiz^x . 
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-sffi&fywRt-ft-Lx tm±. z mb* own 

[0030] mmmmtiz. tkikftttzmmfoxm 
mco±m^mm. wnmmmm. mmmm (rnah 

DNAX ynf>f A, 7yf-fe> 
[003 1 ] 'J jffUM Afcli, «*HSfg& toRNASrfg 

-7". M^SISgi: (4RNAO#^<7)g|J{ii^#MWt-iaJHr-7'i» 

U^Hf-f A« s S®T-S>^RNA (WfcmRNA) fcfflfflWiS 
S*f^Jgfi!ctTlS^-t. NUH(N<iA,G,C,Uf* , 5. H{±A, 

=fc < $mZtl& . ) MincD 3 ' fflljT"^ CO U yly'XX 
f^^WS (04 A) . H4AfcjS 

[00 32] Tyf"fey*RNAi>L<liDNAi:{i. swt 
com^M&W-f ^W&tM 0 . HSWmRNAcO^, 7V 

-9-feyxRNA*%RNAt;IS^rt . ZtilzX -oXfy^fK 

[00 33] T7°^V— i:(±, S>^>#ScO^ ^^!S(: 
JS H t 6 * w ^ « izmm W f^ffl-fS T 7° * v - 

[0034] RNA4*rt±DNA'sJJ#—- tf — ^HORN 
Ai^iiDNAgP^-tM-o-L. RNA (#tmRNA) 4fc{±DNAcO 

[003 5] CTE (constitutive transport element) 

i: ii , ^ -f Sit ^ y > it cd i w * > y ^- y 
yycotztsblz^ x^^-^yy^^Sttfv^^^VARN 
AiifflflaHtMri^-r-S. fcft«o yx (cis) ^ffltt^-^ ;pxrn 
A^fg^. *BH*B**-Cffiffl^& rcTE<bH««^|S]^) 
«iB*to«»j fcli, CTEO j; a tCRNA£*E3S£«^f!jM 

Xe<Jt;ilJSStL7tMK^ (RNAtSitfDNA&i: ) ^S* 
*j kl&, RM%MMMI l zmm-t&m%$:^L, ^oCTE 

w^, f«niafci±ffA*-fttfCTsesi**Ki»-r4. cte 

t{±TAP (Tip-Associated Protein, <I £ TTipi^tyrosi 
ne kinase-interacting proteinSr^l^'f'-i) „ ) -^RNA^. 


(7) 


1 1 


[0 0 3 6] *°y.X 5— bfl II ( r Pol 1 1 1 j is&V^d ) 
Tnt-j'-fl U W^f AlpOS^RNA^cDfSJSt 
iSL^Tcr^E:— ^— fsfe 0 s tRNATn^e — ^— s kfn 
^/kXttLTRTn^E— ^ — N T-rV >M ;kXVAlT n^E 

[ 0 0 3 7 ] tRNA^iTn^e— ^— ( r tRNA" a 1 j tt^ 
o) tii. Pol IIITn^E— ^— C7)— af*> 0 tRNA^co 

Si ^rna^<7)(k¥ S 7°n ^e— ^ — S- SBfc-f io 
WWRWifc^**, W;itfEai#*8t3SS:ft.4Kfll (t 


(nt) 1— 910iEM).^V-i(i^^$rr?— F^SDN 


[0038] 20 

[00 39] affcWKJi. *f&0J!(4. X7^f^ >-^«r 

[0040] *H^ffl«*T«ffl-ri» ratgttSKj 14, 
IMSfe&n t 0 v £ fcj j flUBiP^ Tit 
6^fl|^Wr-l»V->-rao^K (DNA*fc(±RNA) Tfc J: 
<. Cliffy A. DNAX>-if>fA N T>-^-feyXR 
NA. TV^-fe^-XDNA. DNAfBR (AMSrK 

9 iL^"CSWiStt tfSHf 4 P* ) =3r if fr'&tf 

ififcfclRjeSftSr^. fiaj^ft#:^JT14. ttigtt 40 
SlSi; LT U -f A. fftwv-'s. „ HSU 

[004 1] t V^nTSg^r^^^®^ 

M4. RNA"OJ#~ fe\ DNA's.y^— fe>£>&4'sy 

&J;tN\ ~*«DNA^-roBf-r4EcoRV^ri:0$IJRSP* 

Sri: iix^tcR&g^fiSrt^ icoj; -3 3r^y 

till . S- DN A 4 (4RNA_h 
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y j^WSr * ^ ^ St fc*f t tS^WWtt * fc -^SKffi?'J 

Miff £<7)^M 7*f^'( ^ n>f >->'x 7 v- a y^ri: 
^^■C'i£»S^^«F ( l(c#A t Jt 0 , a5 h I ^4^f ^ 5 
4H- & % f - * y ft U ^° V - A fc$f A L MOB W t W A L fz 

[0042] *HB3T-ffiffl$tl4 rx^^f ^ y^njfg 

— fe' 4 (4 m i: m&ft & ffM-T 4 ^ t $£&m%m * 

4^K. *f4L<(4RNA'\y^— fe'4^(4-?-ixi:1S 


^SK. M-tifRNA^y^— € AtJS^^-SCTE (consti 
tutive transport element) fc Dp (f fL^>|t?170SScORNA 

(a 2A ; ) . (a) mm. AXWt 

=3rV^ 0 CTEfiMason-Pfizer monkey virus(MPLV) ffCOl^ 
ft^^A ;U(JX77^f ^y^SrStt^r^RNA^^ 

t#Jt^^TV^(H. Tangetal., (1997) Science 27 
6:1412-1415; J. Li et al . , (1999) Proc. Natl. Aca 
d. Sci. USA 96:709-714; H. Tang et al., (1999) Mo 
1. Cell Biol. 19:3540-3550), ^^M^)WS^MWM 

^*-TSRNA{i. _hKCTE. 4fcttRCTEfcli«Wfc|5I^ 
^St^t^RNA. a^«ISCTEt^®Wt|l]^WgS: 

TEfcH«Wfcl"f^aiffi*t>ORNAj fcli s X7-ff^ 

jaW-B4^fc»^»Bltt& toCTE^ho^ff. Wilis 


(8) 

1 3 

(iff A) SSWc-TS. dcTJJ; oZci&MlZ. J. Sambrook 
et al, Molecular Cloning A Laboratory Mannual , Cold 
Spring Harbor Laboratory Press (1989)^^^0—^6^ 

[0043] HtfetC^StLl.^i Oii&V^ CTEffi 

j»wiaft4fc« h5y^7x? b^ t . «m&i*3tisk 

$ tltz CTElB^iJ ttiRNA'X 'J — br" CDX\ RNA 10 

U # - ^'^WmRNAcT)— :*0!aHH3|£g- 1 , RNAtfLb & 

W a #KWORNA|lOF*Iittc« & fuWWBHWffl * fSft 

[0044] *aSTOfl5tBfi<^flcWr« - X7-ff>y 

( A ) 0 , Mig&gEgfcP 'J AT* 4 . * t 

•c, ;«*&x5>f y^'isrt^^y^^WiRNA-^ 20 

S^fti^STJiSrv*. -t^h-h. x^-Cfj >?-ajm 

x ^ t „ 4 «: ntgttSBg & y w -r a t jp i x r y 

[0 04 5] ^BJ^^^^^ii, »«, X7^ff-( 

y XBrSg=5r * w ^ 9 Mt tz i±m 9 y M b MSfo £ B 

tmmmn t * mmt tz msm^izm^ ttzh 

Mi.fiDNA/RNA^ti(M^{i'Applied Biosyste 

ii , ±f 7^ff-f y ^ ^ffift:? yj *7 Mlztt Li^i 

r>Ttiv^t*ftv *ttT8fiI tab-jTfcivvtf, iff 4 1 
< liWiBttSaiEM^TSBifc:, *5-f * y^mte 

9 y^tmttzitm? y> « t i^^Mts 
\izttLm&mte*h^tiaBMim&zti&. ztitz 40 

[0046] ^sgijiliifc, ±12=^^ i«±>:« 

77>^ ta— b*^SDNA£-#t*3PjK? ^-SrlS# 
•T-g>o Sg^&Wlg-rS^iO^^^-hLTJi, pUCI 

9 (Sffiia. MtB) , pGREEN LANTERN (5-f7f7^ 
ijxy^l- (i) , JfOsO . pHaMDR (HUMAN GENE THERA 
PY 6:905-915 (July 1995))=5:i:'<7)7°7X 5 ? 
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[0 04 7] ±K>*v??— tfcV>Ts ^f^54J-?-<^±SS 

*74 ;bX7°n^e— ^— (SV407°n^r— ^— ^rf) s 7r 
-y'rnt-j'- ( APLTn^E— 9— N pol III 
7nt-^- (b btRNArn^:— ^— (^Ji.{ftRNA ual 

/nt-^-) s TfJ^A ;bXVAl7°n^e— ^— 
if) ^rir* 1 **^*. *?l B JT-{i:, pol IIlTn^-^ 

^tRNATn^-^-^'ffi L<ffifflf#S„ 
[0 04 8] ttt^mco^? ? — iztsuxit^ ^-^y 
ft^-coTffi iz 9 - 5 * - ^ -EW S S 6 fc-frtr i fc ^'-C 

- 5 ^ — iS? — HB^Ut LTUUUUUj&HUfflSsfufe. ^~ 
(4. ieSfclEtTfSilMnBffit&F (^J^«fAmp r , Ne 
o r ) , **S*ttS:IBffi^--l>®fE^ : 5r^«aKv-77- 
jS&fm L < itVtf-f-m&^^tsZ t 4 . 
[0049] S6fc*fHH(9>^^^— tctJV^T. fflffigtt 

^KSMfi W^ltRNA ( Mi.tf y -f a , ryf^y 

tfzliTT-?-?-) Wffliffi&L<. tfzxy-l? 
(A) IS?ll£#tfo 

[00 50] *^BJ^^^< 5t>^(4s DNA/RNA-^-J&^tC 
DNA*«Sfc: t TDNA#c#ttRNAtfr U ^ 5 — IfSSfOffffi 
JR-r&ifcti-aTfcftiii:* 1 ^**. *7l B J 

way y a c7)-gp t ffl ^^la^ijco i*j«(c^ a 

[00 5 1 ] ilB^^^^hX^-f 

?jyy^W&9y^?^>c»yiiiWh&-1s-th* 

7ft=Fl±m- 4 L < i±y «Kf >f i: CTElB^iJX{i^° U 

(a) E^'o^sfco-cfts. i/tx^^ff-f vy^r 

t^^y^°7M«i#4 t<(i j \y^— #t;RNA^.y 

r^-Sr^LTCTEXii^y (A) KfUtoBr&Tiifc* 1 

x°%&. &tg&ffi&<w&&tz]ii^ i&wi/zi; o y 


(9) 


4=T 
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[0052] *%m\±% jje** ±te« 
* 4 ft tt±iB^j|^ ? 9 - £ mm-fi bLx-k&mm 


rr 

LT«ifflB**iB£ kft 0 . !Hl^yA7»tSM6()t; 
■%mt LTti, U y^;k>"7Affi. xi^ r-mKk- 

a^ayffi, ^7x?y 3 yS, V-f ? u-4 yjo: ? 

(ffl^iftWf^.^W^IJ SBS SPSS Vol.44, No.l 
1, 1590-4596 (1999)) £ fo & . Sr 

«t£g-ti k t> We* & U & 4 WdL &&3R<z>ffittt 
fu/«lJ2LL"C*4. 

[00 53] #fgBJ§i2£ ±K^M ±fB« 

wth-ffi&wteth. z\^m^. ^Avfrtzmm- 

fcftK OHM" 4 i k 4 . U #^-4 AOffiftlSitr 

gee (stem ifcitmn com^^yy^t-f&t. 

T'#4. 

[00 54] ^flcWtJi. JMBtJJBOJ: 5 =5:^ y *"A 
4b L ft: ^WlS-^SPfi £ t o U tf-f-f a £ x 5 -4 y-* 4 V ^ 
T"# 4 i a fc: LT^A^-i. . WittjEWStflBfcafA L 

izmA Lftfen. jE^-ffliaicM-ri k ft o Lft*§ 


Srp^ 4 ,1 k £ J: 9 , -e Oil^O^ie^Jfc J: 


10 


20 


30 


40 
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y r A^lE^J^'ft k x fi^^fite^ k fflfflWCS) ft k 
-f WR"C* wcjfcb o T k 4 o . X?4f^ 

[0055] JSlTfctJ^-C, Sfgfi^Kk LT 'J W-4 
A. X54rV >?"~*im%:?y^7n&t:teM?>^7 

« k s-^* * mm- h ft^iztt l is-^ wi4 ^toii 

[0056] 4 ^TflS k 4 S Of i: , 'J ^'-4 AOlIfl 
fcRNA^Sr^^yttWfliHJR (U^V-A) ^rk' 

tmihtz. RNAtt^ wt^mm %mz-& 

AtrT^XS H^4M / <.?j'-f^fflUtiAL> 
«F*]ORNAte^^flJfflLT y^-tf-4A^?|31§4J: 

r^Mtll, JSBSWfcUiKir-f Afci 

fff^'jD^. ^nTV^V-><7)T'TO»ffii^-V\ 'J #if-4 A 

J: £ ««31&P«JBWIllWM«tt . y tf-T A ote¥ 
SS'ffi. «K¥S^ftf^S'l4^k(c=toT, A#< 
fit, Zixt>t®m< / zM%LT^i&?m 

[0057] Afl^^ii-. y sKlf >f AOH^k L 
T . R N A ^° 'J X 7 - 4f 1 1 fc Jt^T fSHI** 2 — 3 fff 

tztblzte^ RNA^f'J ^7- Ir'III^fgli-f-STn^- 

^ , y sK-y-f A«Dffrt:ftJirt"*iefH* 1 * s (j. 

Ohkawa et al., (1993) Proc. Natl. Acad. Sci. USA 9 
0: 11302-113063c kh ffiLl^Dt-^-i kTtRNA 
70t-^-, #ttRNAVaira^:— ^— £JlttJU ^ 

fL^#»^rtgt y >W-4 A(c^ Lft . IS#co4±*k L 
Mtlfy'v^-f-cDTmz y ^if -4 A^1BS$ 


fih .tat; 


.A, 


50 


y Ji-r-r-4 Atowsa^S'ffitA^^«Sr-¥-^ ^>ftfe, y 

^lf-4 Aconr^k'oJ: a t^a^E— ^— Wffl&tS&tti 
II y ,W-4 AiO-TOWrvSttt^WS- R®Z 4^*>&i^, 

^SW% 'J ^'-4 Af&JKi - -y h com^ff-yX # ft 
(S. Koseki et al., (1999) J. Viol. 73:1868-1877; 
T. Kuwabara et al . , (1999) Proc. Natl. Acad. Sci. 
USA 96:1886-1891; T. Kuwabara et al., (1998) Mol. 
Cell 2:617-627) . ^cOXA^i 0 . S^LfcUsiW 


( 

1 7 

ttw h b Sr -3 T V ^4 » Ztilz X r> X V #W A £ 9 w 
T*fc4mRNAk^«^«KfcMft§^4 £ i: s&fflm k =Sr 

[00 58] CTEte-^rU^MA 

rna ts-&, X7^ff^^j: vrna A&amemm l 

4 fcibfc , CTEfcV^a RNAffi^iJ 2r«: XT 4 ZblZT 

xizmm Lfz . *^bj3^ 4> is i ^cteis^ij $■ y a 

IS?ij03'flJJt 7—$*- f—WO&ltcomz^ fiuu y# 

— E?USr^LTif AL/S (El 2B) . HIV-lC0tTRffi«£ 
y ;KDM AfgiK? *-SftuSU EfeLaiHJBtt>fc:*s(t4 

[00 59] *3£H#&£>t45fc£, HIV-l^TAR (trans ac 
tivating region) Sr^/^'LTRffll^<7)T^^^7 x =7 

(iM»^2) &f&su £<a5W*?*7V Aetata* 

^£j&H£gftHeLaNU&ft ( LTR-Luc HeLa) <7>MiL*ft 
oTV^4 (H3A) (S. Koseki et al., (1998) J. Cont 
rol. Release 53:159-173) „ <T (7)LTR-/l^7 x 5— fe" 
^f^^^Tli. LTRlUicfJ^TARfli^tTat (Trans-act 
ivating protein) 7 4 £ f: X'^eM 

7x5- tfOfgJjE^tiBiSft!. (H3B) 0 C<7) 

74HS4, HIV<^^;^T&4TAR;fc J;tHat^ 
tf- t fz HI V<7) KSSUffll^ £ ^ -r'/HL t i> <DT h 0 . ^ 

flff-T 4 Z. b ffiX S 4 tt« T >y -fe >f 4 . i 
(4Tat7>7^7|ifgJ|K7 7 — ( pCD-SR a /tat ; Y. Take 
be etal., (1988) Mol . Cell Biol. 8:466-472) Sr^ 1 
hMLhZb Tlfefifletfr * iX 4 LTR-;l^ 7 x 7 ~ fe* 
itfe^ O^J|^1^Sn4 . i<7)B§, LTR-/kv-7x7- 

tR^tdraiSfc, -eo^ffi^s&ssr;p-^7x 

jK-^Hte? Srfflv tfcT >y -M Mi- U sfW A^w 

•9 . *^hb# 6 wsiiit u ijf^-f ao^ £nw 4 

[0 0 6 0] D^ifW A<^-tUifgPGtoViTii, /w-? 
-AvMiJ iKif A { iSSmRN A h fflffi 6^1^*^ £■ JgfUc 
tTlS-^-t. NUH (N: A, G, C, U; H: A, C, U, iiOffl 

»#*>'&T' i> «t V> #GUC & t o k fc J; < -TOKir-r 
4, ) ffi?y03'fIiJT"'eo l JyBS^'a:x^te-^SrtXlllT-r 
4 (H 4A) . LTR-;W>-7x7— \£**'? J rt=f'MZ.\$>\ 
•/ KM 'J #Hf -Y A<5DtXI|lr »Jt gfPfi^'v < o 4>^- 
t^xTV->4, mr3*Ojl*9. 'J J^if W AiiMWRNAttJcoS 
v )fiRKflBt^)|8I(=ff J -3 T A 0 Platte h 4 NUHffi?!|^WBf 
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?FMT-# 4 /t— T4 ^tix-r A;k-7°tf tc$> 4NUHffi?iJ 

^HL^-TVK te^^^^300mS(COViT. LTR- 
)V is 7 x 7 — ^'mRN AcO Sit S: 3 y b° a — 9 — * ffl ^ T 
MLfc (H3B) . icD5'^03*>, r^-txLSwp 
— T £ tz i± 7. t- A;l^— 7°cf 35 4 NUHlE^lJ & g W f: L£ 

I ^7-f Atf KS) 4 NUHlSM^aWi: tfc U itfif-f A 

io Sr-ett-e'ttisit l/s (nnMis.f'2 s n4B^k) . -e 

n.mo^WgPfiiiia3Bc|3^L^ (K?iJ#-f-22~2 
6) . tTRM^^Ote¥^t;{4TARtn?im4RNA^^- 
7 tiX I 4 o T AR(47 -f A;l^— 7°^jS Sr L RNA^t 

tit i^4 . -e^T.r-A^— 7iBf*tti2MaKtja[ 
*b~>x^&c\bi>mL>tixxi& » <¥\E\matLtzv#-f 

4M,cr>]H, TARGUU Rz(IM90TAR Rz4hlR|— ). TAR Rz5 
(4 ^ <7)T AROMV ^ XfAli 4 GUUld^iJ , CUAffiM ^ 

20 fflo^^coT-3&4o ztiixcovx^j j±commxi±, 
immhzi&^h^xh^b^m^tih , LfrLWk* 

CTElS^iJ Sr U A to^rff 4 C t TRNA-N. )J ^— fe'j&i 
U #ir>f A (oBf^ L , *7l0J* ^ <0^B LtzMK) tRNA 

a. y — y >w-f A^sitg-r 4 1 ~fti\t. tar« 

SViX-rAffll^S^l-o/tTAR GUU Rz, TAR Rz5 %> ~Si ^J) 

z<7>5 mmco y w-f mz^^x . cte*#ju Lfc t ^ 

(CTE-Rz) fctfSnUSrivTDfc (Rz) oPSTj^^-ixeixia 

30 2Bfc^ Lit i a tff JR L s ifflflap^T-roiTVS'lxiOjrblR^W 
[006 1 ] CTE^ 'J ^'-yW AtC J: 4 tTR-.;l-y 7 x 7 
LTR-;t/v-7 x 5— fe'mRNA£2t3-4 CTE#jDMi^:(i## 

sdm y jjfirM A<7)«^vStt{4. tiris^a o ^tLWitfD 

y #1f>f A*3tAL/£«fflB'ft=*Jtt4A'^7 x 7— \£ffi 

[0062] T y-fe>f ^73^(4. *^*IJfll?f tgtfi (OPTI 
-MEM-1) ctJ<7)tTR-tuc Heta MM (0 3A) fc. Tat ^y 
40 A7II8S^^^- (pCD-SR«/tat ; Y. Tanabe et a 
1., Mol. Cell Biol. 8:466-472 (1998) b CTE#JnM4 
fc«4^N*8lffl 'J tf'-TM A^Jg-^.^ 7 - ( pCTE-Rz £ tzlZ. 

P Rz;Hl3A) Sr , 'J^7x7f yMiSrffl^Th^y 
X7x?y3yLfc a itl^O*EBa$rC02-<>'^f x^— 
7-45-C12B#PhK ydfi^lLfA JfllWAOtSlffi 

(DMEM, 10% FCS) IZtSffixML- $ ^ fc24B#r B 1-f y# 

^-Mt„ z&m&wt. mmzmmL. wmm 
mtamcoju >> ? x 7 - ^stt £ gg£ l ^ . 

[ 0 0 6 3 ] Tat ?>J*?'SBg%*.9 9—t£l?*1im£. 
50 h^yX7x7S>3y Lfzisr&<VJUisy x 5 — t'vStt^ 
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^ B ^^* i: SCct o C CTE £ #ftt t ft 'J jJW A{4i;;?xi> 

fffitimv #VA A i 0 fcS^ffl*3feS*jj*Ufc. w 

TAR GUU Rz s TAR Rz5t4. TAR OXfAfUi 
Wfc LTJSO, if iSTlii J i; A h"LTR-;P 7x5 —- If 

cte ^#jp-r co^stt^msw warn tsv >pi 

ffiBftt^afcft-jft. TARCD«t, lus^n 
§r 7FM L TV ^£ RNA £ £«JBr ^ h iz »i . 5 RNA 

&->M?— TARSrffio^CTE-RztCfcftl. 
it^ffl.S$jHti. RNA A. <J # — fe'CO^M t- (unwindin 
g) fig^W-^-i: LT 'JsKif-f AfcJn*>ofcfc#i 

Afc^M^AftTT^ttftL^iO (TAR GUU IRz ; g|4 
A) ^LTR-zl- 5> 7 x 5 — -fe'mRNA £ M W i: (4 LT V ^ V> U 
rf-'if-f A (No target Rz) tOV^T t> LTT -y -fe 

-f^Tofc # , E&MIHf 4# hti%:fr*>tz<, c\<F> 

ffrHl± U iKT -4" A fc!ftgWT£> & fc V & . 20 

[0064] afc^^ggifcfcttJMfc:, *SKB#fe{iflfi<o 

SfflSoSfE^ttf LT t> i OCTE-RzSrffr&U -fc^flj 

trx-^tz, H6, iaio{4-e«o— t^p--^ 

xlWii OfiS^iIfe^ O — 3"C* 4 Tn*X^ \°-- fe' ( Pr 

ocaspase) -3 CCPP32i: fcBflftl,. Caspase-30mflB#c*e 
-eOCaspase-3«4T*°l yX^U^n^f 

y<^m^iuzmt>h^^vr-^^mtth tmt>ti 

X l -> S o C OMT'ffiffl L £ CPP32(4 V X E&5fcT*& -6 

hh« C\cr>mfc?-l l zttLXi>lQMC0Vtf J fA J* (CPP R 
zl— CPP RzlO) SflllSU NIH3T3«t^tt^'iX<7) 1 ; 
tfVA A^iAL. Procaspase-3?>v^®</)?gJ!;l£ 
^XX^y^n-y hTDi|^t(7) , r'S>So H6A. H10B 
«mC9^Lfc~^#*JHvvfc^x.X:y v:Tn -y h 
£ 7)V*uA * - -Ter^ 4: -3 feBft-C . H 6B . 
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3B*t*tv^*iSn*«a^tLfc. -Oi§ 


ff^MOCP 40 


P-Rz5T14{i b ^ ifflJBf-CS* ^-jfcWdfLt „ CTE£ 
:tr„ ho— /l^ LTffli^ActinOfPIitci4M£> 


s.4 


SWfi^tif^-itz (H6A. H10B) 


OPnlSii:*! < s i O^S/^^rocaspase-S ft £ 

COO 6 5] sfrU (A) fe^'J^f-fA 
ffl&M WWiTStt t , P^HttRNA^ U ^— fe'el F4AI OX 


VM >-^"S.^'®MUgtt(Jankowsky, E. etal., Na 
ture 403:447-451 (2000)) i: l:*i^^7^frJi<7)^U 
(A) *S^UsKl»*-f 

[0066] ^'J ^r— 4f t U *fnf >f A fS'a'f" %>iz&) 
iZ , 'J -4" AO 3 ' SlsSifcl^QSR^BNA^f — 7 f£> § *° 

u (a) mmum t?z . i u <a) is^iis^ u w is^ 

^ >^ H (PABP)&?/PABP t ffllfrffltl.7nf^ 
1 (PIAP) t OffiSft^ffl^^-LTRNA^UX?— tfeIF4AI 
fflS#fflt"£ (Craig, A. W. et al., Nature 392: 520- 
523 (1998); Gallie, D. R. , Gene 216: 1-11 (1998); 
De Gregorio, E. et al.,EMB0 J. 18: 4865-4874 (199 
9)). 

[0067] u tf'-r Mmfecom^cozmcowmicD 

fz*b<r)W{± mz^mts: V—)VX*%> £ coam l> frX'fo h . 

^ < OSli^ Wifcfrj&i ^<^oTOS^( Kawasak i , H . , 
etal., Nature 393: 284-289 (1998); Kuwabara, T., 
et al., Nature Biotechnol. 16: 961-965 (1998); Kuw 
abara, T. , et al., Mol. Cell 2: 617-627 (1998);Kos 
eki, S. , et al., J. Virol. 73: 1868-1877 (1999); T 
anabe, T. et a 1., Nature 406: 473-474 (2000)). in v 
ivoT'ffifflWSr*$j3r U lpf4 i±-Wm&%m~th £ 
tJifi^i: UTlttV^ ^<OJi^r. in vivoT'OU^' 


Hf-4 AO^tiin vitroT'OHSS^^^S^I. tOi 
S ^OSWRNAt Sf»§4tS i fc t k , * fell 
5 £5 3 . ^SOWfE^ U sKT-f A^T y f-fe >X^- U 


50 


[0068] *a;ptcfcuT, ^HJ#^(4 S ffiMco^ 
A yV -y K >J ^-tf'-f ATS>£tRNAW«i-Rz-A60*flBfiL, 

b&i>~oZ\b&mWELfz, Z\coffi$mn,Z2~o<7)±m%:m 

toi -5 lz&±>il.& . ^-O 1 o{4, iix >J 
-4 A^NA^, >J ^ — feeIF4AI t <7M<&*i? tT^M 
ttSr^-TcT fcTfcO, 2o46ti. ^o^U^— 
OlSIRtf ijffl $ tiX l £ COT, Z\tlt>cr>V#-fAJ* tm 

^mx'Ztibwm&imwkb m<&m&«i9Fcb& t> t 

[0069] ^Wm^\A 7-'J -/ K 'J sKlf>f A{4 S 
M'J A A J: 0 fc^^Jfc#WmRNAO?g3I£SWJ L 

J^t L< li=i»a»ifc:BMWIl< , im?)miRm®.XMM 

mRNASr-tDDf-rS i J: & ^IffiX'fo n tz . ^fcWJHf&OT- 
^(4^T. i3-e^<PABPi3 iVPAIP (Craig, A. W. et a 
1., Nature 392: 520-523 (1998); Gallie, D. R. , Gen 
e 216: 1-11 (1998); DeGregorio, E. et al., EMB0 J. 
18: 4865-4874 (1999)) ^b'CDTfT^— ft=F tfz 


(12) 


2 1 

# y ( A) «gp k RNAa, u # — fe" k £ £ « 

y y - 7 h y ao$jW^'[hI±L/^ k £iK 
LT ^ 5 . *f£0^ 6 tfffim Lfctf U (A) Sr#^rr £ U 
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>J ^if A hxtt < *° U (A) >J zKif -f J»<7)&&* S 


-te'Afc i VDb P 5& kOfiHtO ? A rcORNA's. y # —If k IS^ 10 
•t-S.icOT-S.-S. Wffl&RNA^f— 714,. sKU (A)«»ti 

y «y f y sKif-f a t-^e^ojtAiE^iafflfi^ ; 

[0070] y #jW*£Mffl±l>«t£ttaji£QMa 
ftHf^-r-A £ y ^if >f a ^ ^ai-r <r k 1 4 o 


[0072] 

<HM^J1> CTEfegj-y#WA (I ) 


20 


tk oT!EftTMi&&ic 7 )k&-& v e£>3 3 (Q.-X. L 
i et al., Nucleic Acids Res. ,28: 2605-2612 (2000); 
P. J. Welch et al . , Genomics, 66: 274-283 (2000); 
M. Kruger et al., Proc. Natl. Acad. Sci. USA 97: 8 
566-8571 (2000) ) „ ifWPfehWsA y' y . y K y tf-tf A 

■&)\A yij . y H y #Hf >f J^cOyAy'y y -£«t*A 
* , y A ? n- y<7)l2?!l&5g£ 4 0 

|SJ®-f Sit #T §= £ (017a— d) „ 

[0071] mmumtmm-imt &m&ziti¥& 

^>*>tRNA|g|6y ^"f'-f AA.c7)CTE-^*f y (A) iE?"J(7)#iP^ 

(IE?!l#^10) : 

5'-accgttggtttccgtagtgtagtggttatcacgttcgcctaacacgcgaaaggtccccggttcgaaacc 
gggcactacciaaaaccciactttatctggtctctgatgaggccgaaaggccgaaaccagagagggtaccccgg 
atatcttttt-3' 

5'-accgttggtttccgtagtgtagtggttatcacgttcgcctaacacgcgaaaggtccccggttcgaaacc 
gggcactacaaaaaccaactttatctggtctctgatgaggccgaaaggccgaaaccagagagggtaccagac 
cacctccctgcgagctaagctggacagccaatgacgggtaagagagtgacattgttcactaacctaagacag 
gagggccgtcagagctactgcctaatccaaagacgggtaaaagtgataaaaatgtatcactccaacctaaga 
caggcgcagcttccgagggatttggatatcttttt-3' 
[0 0 7 5] LTR-Luc HeLafflflQ ({Zi3lf%> tRN A v a 1 jjjvg ^S. KosekiA,, (1998) J. Control. Release 53:159-173 


S. KosekiA,, (1999) J. Virol. 73:1 868-1877 fc!2ft<7) 


L) sJfiT -f A ffi^lj Sr b h ilf^ ^tRNAv a l fg^o 3 ' 
mii «£^r L T #^ IZ Stt^ctRNA" - 17 o ^ - ^ - illS 
y#1f>f A£f§fco 7U^7°A7XS FpUC-dtti. tRNA yal 

^if-f A^#A^Sfcft^^n— — y^SKffiCsp 451 i;S 

[0073 ] KpUC-dtSMKBWCspI fcSal IT 

ZMimtL, ZCOT^X^ KBf^^. Kpnlfc J;t/EcoRV 

*ffi(:^-S*-^ - E^ijuuuuu ^ n - >it L . 

£)»s -tIEKpnl iVEcoRVSUffitCTEE^JS Jf A Ltl 

(H2B) . »AS*utcrES?!H4. f/Uffll/bn^^f^ 

*flHi:LT. cTEie^ij^^^-r. u #ir>f aim 

f: ^ - 5 * - ^ — SH^U £*tf X 5 K 3BBR t 0 

[0074] ±IBC0^JlHt ± s H4BtC^f s CTEIE 

JOISr fcoS fcJiCTEEJIS ^=5r^4ffl^O U tT^4 a (t 

AR AUC Rz; LTR CUC Rz; Luc GUA Rz; TAR GUU Rz 

— 7 ) JtpUC-dttC^n-yflitfco T 
AR GUU Rz$3i;t/TAR GUU CTE-RzSrft#;^lJi: LT. ^£0 


2 3 

^fcs^feii^^^SSKn-b'U^S. HIV- 

lc7)LTR{iTAR (HIVOtrans activating region) ffiMZ 


S£WLTU& (H3B) 0 Hiv-ipgjj^w^ 
? ItC h £ T at ( ST AR toft^ S^tCiot §g« W 

^ £ snaw- So ^ ^ 7 x 5 - *sstt<7>a£« . tRN a- - 1 
[0076] m^mz^ ;i/i/7x7- trsttc^ai^jis. 

Kosekii^,J. Control Release, 1998(_hSJ) t-IBttS 
ft&^ffifc^ofc. 80%j£J|sp<7)LTR-Luc HeLaM£l2 

ifeK (PBS) T2@gt#U 300//L^jflLift-gJ:fi (OPTI-M 
EM-1, Gibco BRL) tftAtU (H^f) h5^7i? 
y^^to H9^£ti£Tv^>fT1i. 2xig<7) 
U rffif-f JxfHRT?* 5 K h 150ngOTat^Jg7°^X 5 b 
(pCD-SRa/tat) 300juLO0PTI-MEM -lfgtW3juL 


OLipofectinfi^ (Gibco-BRL, Rockville, MD) bMS 


1 1 


gyfl. S£tt£»9>-3< OOPTI-MEM -lSifi^fflKfc: 
Jhlifc. 12B3flHSL t§*£lO%FCS^J&i|fttffi (DME 
M) kHStU *BIK*S6fc24WHBI«atLfc, 

[0 0 7 7] /^7x?- fe'JSttlis S. KosekiA>,J. C 
ontrol Release, 1998 (±«) tCfBiE£tl& i: 0 . P 
icaGene^yb (S^-f Sm) ^fflV^TfJJS^iX 

fc e LTR-Luc HeLa*g*jBMB£ U ^BBKWAS* (PBS) 
T2HFac«M3fc. ISOjuL^I XJ»ffla*»HB«a (Promega, 
Madison, WI ) ^^tAilt, SiftT30#ISK 

0//L<7)Luciferin (1^^, SOiO fcil^LfcSL 

0-#J? hy^^ybn^/K?^- (Promega, 
Madison, WI ) ± 0 l*|H# b 5 VX 7 x ? b L . OWC 

7tyb/3-#7? b^— feV^^x-f 

(Clontech, Palo Alto, CA) 
UfflH* £f Etttf) t *5 0 t»S t ( S . Kosek i , J . Con 
trol Release, 1998 (_h») #SH) e 
[0 0 78] a8t:*f7 7^-ftoUTil 12^x;P 
71/^ btf#aL^80%^^LTR-Luc HeLa»£ 1 
/ J egtf)L>#1f>f AJKI^^-k 1 //gOCTEjfeJj^^ 

— fct ± DRB^b^yx^^^ b Lfz« 

[00 79] CPP32 (procaspase-3) mRNAgrfgW fcjjbtg 

cpp32^iia^^f £ u jiw Aoffitt^^mt-s^ 


(13) 001-190282 
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^XX^-y7'P7f NIH 3T3 

W*OCPP320l^^;^S:^aiLfc (06) e 
if-f Algig^:?^ — th5yX7x? bUfcNIH 3T3IH 
Jfi£JR»Lfco 1 ^-y&Jt950//gO^>v^fi£l5 

%sds PAGEtcu-bU mM^iftf*. 

SrPVDFM ( Amersham Co., Buckinghamshire, UK) tcK 

fc. Ig^ffifrT&SFITC^IgGfii^^fflUTT 
10 n — y LfcfJL Fluoro-Image Analyzer (Molecular Dyn 
amics)TVS>b£^ajL£<, **Wt. L. Dubrez^,(l 
998) Blood 7: 241 5-2422 tlBtfe§ixS fcfiOK^Hy^ 

[0080] y-fy/nf ^ > -fti-Vr 

LTR-Luc HeLaWflS*^ U J±<V%M&b 

*C b 5 ^7 x ^ b LfcLTR-Luc HeLa^i 
l^fec^RNAtanii* (N) (C) tzftif 

fz» 

20 [0 08 1 ] IS7fc^#y#-F>f A^K^^-^Lip 
of ectin (Gibco-BRL, Rockville, MD) k ffl^^Tffl 
V ^TLTR-Luc HeLafflflat h7^7x^Mfc, 37°CT 
36ff#r*§*S. ^RNA^ISOGEN (Sfflm ; a*iy- 

SOj) ^ffllvCfliffiLfco ffliaSRNAkKRNASr. Y. 
Huang tG.G. Carmichael (1996) Mol. Cell Biol. 1 
6 : 1 534-1542 tfBtS $ <1 S ^ffiT#BI L ?t e 1^ - V fo tz 
, 930//g^RNA^3.0%NuSieve (Slfffifl) (3:1) T 
^0-7^/1/ (FMC Inc., Rockland, ME) ±(:n-K 
L. OUTRNA7S>b^Hybond-N (fiSS) t>fn> 
30 M (Amersham Co., Buckinghamshire, UK) fcUfS^L- 

^3? ^ ^ f - b & ffl ^ T 7° n - 7 L o CTE £)R#| t ffl 
WW^JERTn— T'tt . tRNA v ^/n^t — ^ — lEiftOCTE 

3ft. WfK) ^ffl^T 32 PTlIfiL^ 0 Tu-y^IS?iJ(i 

TRNAfflTu— y (ffi^JS-^-12) : 
5' -aagatatccggggtaccaaagttggtttttgtagtgcccg-3 ' 
40 tRNA-CTEfflTo-y (K^iJS-^-13) : 

5' -aagatatccaaatccctcggaagctgcgcctgtcttaggt-3 ' 
TAR AUC-Rzt5iUTAR AUC CTE-RzfflTU— 7 (1E^J#^ 

14) : 

5' -agaccagatttcggcctttcggcctcatcagtgagcctgg-3 ' 
TAR GUU-RzfcJ;t*TAR GUU CTE-RzfflTn— y (ffi?[|#^ 

15) : 

5' -ctctctggtttcggcctttcggcctcatcagagaccagat-3 ' 
[0082] jaTfc. 0ffi^#^L^^*%^ft* 

M*IKW"f5o Hits Ayv^^yKI^'f^f^ 


2 5 

[0083] HRK, EcoRVcD J a %»g#SI^>DNAffl5 

t&) L-c«wawa*aiLaj'tii:*«T-*4 (niA;i§y^ 

rahX^^fVy/IItOHttt A. Jeltsch et 
al., (1996) EMBO J. , 15:5104-5111#Bg) . ZCDWffl 

ta*a?uaj-tifiai36«*«. <hia) . *-«o*s*, y#ir-r 

A<?5«W9Hi**tmNA«36«Sv^J fc\ 'J itflrM Ate J; 
£4JBHmtt&^. Sibfc««aiffi<Otffcliin vitrofi 
trC:Sr< in vivoTfc 'J W-f A(Ci£cJ< r h *»"CS & 

[0 0 84] i(?5«3lt3SE«F-r4&fcftfc:, 

y skim m^-^f-f yym&t htz^h <r fc Srtta 

L £ . SIPM t * t £ RNA>\ y # - - tf li^RBW^ft 

0, mRNAtC^oTf^KlLraRNAOH^«jt^{it'X i 
"CSS (C. — G. Lee et al . (1993) J. Biol. Chem. 2 
68: 13472-13478) . L^ot, ^BJ#^(i^ jj^ 

■r&iktcioT. v#*fAJ±b rna'v y #— 

■fSdt&SC^/S (I31B) „ RNAA,y#— fe'tes ^<59# 

•ffcSfiitriiNAfc (jif < rat; y ^^cnmmumz 

m<^t &X*% £ o RNA'v 'J # —If b CTE i: (OttKS^fflS 
ftfflti . U #lT>f A(;X7-ff^ f^flKSfH- L in v 

i vot- y A i^ismmi hzb SRS 0 , 

£JtE t XT ¥7° 9 —ftT&lfr LX i> X V * L , i fcteflfio 
RNA's.'J^— If OW-Sffo TWK H2A(i, MulFold 
(catcJ V ^cCTEO^-ail— iJcHKfifcijV?- . * /2l22Bi±tRNA 
»«i r nt- ? i o T §W£ ixS U ^if A A^Jj|# 
fey hO$tB&0-e&.£. 

[0085] In vivoT- >J tfif >f A^OHSf * 0 


Pol IITu^-^- (M^{fWK«T"#Meil 
0 SK/K'ISS fil> i 3 tl> & „ poI IIITn 

9 -cr>uwrxcr)mv^vm^^nxh z 

'J tf^FA A b -e<7)®WmRNA t COg--£&MM t PX'<D 'J 


(14) #12001-190282 

2 6 

46 K*fMH# 4> ti: , tRNA v ^1 7°cr =E - ^ — <0»J«TT U 

£ftT£i£kO-e&& (M. Yuetal., (1999) Proc. Nt 
1. Acad. Sci. USA 92:699-703; E. Bertrans et al . , 
(1997) RNA 3:75-88) „ 

[0086] tRN A v a 1 7° n — ^ — 'J W-l" APS 

Ztili . 'J #V A Affi^iJ S: b h it&? cDtRNA" ''/nt 

A A £■ £ (H. Kawasaki et al . , (1 
998) Nature 393:284-289; T. Kuwabara et al., (199 
8) Nature Biotechnology 961-965; T. Kuwabara et a 
1., (1998) Mol. Cell 2:617-627; S. Koseki et al . , 
(1999) Proc. Natl. Acad. Sci. USA 96: 1886-1891 ) . 
t^t^f^C, b hjSfe^OtRNA^ig|5^<7)3' MtL 
i)K (i)te^*^RNase Pti^TTn-feyy/^flt^ 

(nm^comm^tmMz+^zmuLxa^. 
iz-th. tszxftiii) xm - i%mr— a ffift=?nx -r a 

[0087] CTEjSSy tT^A A (CTE-Rz) Offi^O/i 
MZ^ W&MZTF-gtl&CYEffi&lft. tRNAjS^y rKif-f A 
co V tf^A Affi^iJOT^^KpnlgRfii: EcoRVgEfii: com 
tffASiX^o H3A(i:, LTR-Luc HeLalEfatCfcft-StRNA 

"«i-y sjfif A MSncOMfccofzisbcoT -v -iz A ^^t, 

tfzM3m , y ^if A^'SW t •TSLTR-Zt'^^ 17- 
-t£ mRMC05' H^MulFoldtS^'V^T^ii^tlst 

30 mmxh&o 

[0 088] i£%ffigt>\i. S. Koseki A,, (1998) J. C 
ontrol Release 53 : 159- 173 tlBW$ ft & T -y-M y^Tffi 
T\ H I V-l C3LTR t )V is y x. =7 — b'itg^ b t> & %> * * 
7 4t=? £ %fel<Z Z3 — \t -f- %> LTR-Luc HeLafflBa * ffl , 
tRNA w a 1 t — 9 — 'J >f A b tRNA v a 1 7n — 

^-iSSCTEfg-^ y sKif A J±comMft-i£&$:mmLtz. h 

IV-l«OLTR(iTARffitS* -&-tflHJ8SS**^r^5 . HIV- 
lUBf ^ Wt^«"C<b4TatliTARtCti#^4B 

40 tRNA^rn^E— ^— jUgyji<^A*«df^5LTR 

LTR-Luc HeLafflMdtRNA^iTn^:— ^— lg 
WCO y ^'-f A^K^ ^ — hTatfPK? ^— ( pCD-S 
Rce/tat) (Y. Takebe et al., (1988) Mol. Cell Biol. 
8:466-472) bliZ k 9 PJB# r- 7 7 1 ? hZtlfz. Tat 

y t$-?a Afci t/tRNA v a iiife y TtfHf -f ACO— B#W%J1 

(c J; -5T=S-tRNA wal -y Aco«rtvSttSrffrWL/t 
(E3A) . 

50 [0089] g|3B(C , LTR|g»j^7l^^ 7 x 9 — b?mRNA<7)3 


(15) 
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00ntO5' fflftM^lO^M—iXmiaiTlk-f, in vivot" 

co y -r a [z x 4 ^sfE^^tt-ffc.^ a & < fi= < 

^ tii^S^x-f tzmtiX v "> 4 1> CD 35 "9 „ 

%<r>Z. d^SWSPfitiin vitroT'tin vivoT'tU^if 

-TAteSBfiT**:^. *f|0J^(4. JttaWBSffWS: 
§gfi£SWk-t4 U sKiM a t 4 SitfK^-^Stt-fbo* 1 ) 

i: 'J ASrfaitL^. 3-3«y^f-f 10 

A, IP ^ TAR AUC Rz, LTR CUC Rz&ilXLuc GUA Rz (■?■ 

aw^-s. i a tiait tfc . i^tfcst 1 -c . n o ^tar 

GUURz (ffrfe) (4. TAR^|*lgP(7)^^X-f A«Jt*t= 

est assets *i^wa*«wfl7f* =t a tisttstL 

fcTO Lfc. 036^. A>7^7 KM 'J *'-yM A fc 4 20 

4. 

[00 90] 04A(4, Ay?->\.y M'J^f^f A<7)~ 
ifclfit £?rr$\ 4 ^04B(4HIV-liBKlCO;k^7 x 5— fe'm 

fc 4 — iico y a ^-r . ; \ 

H-f 4 IE? [ J"£ f— 7 ^'(4 t 4 #5to ^ A jvx ar^f 

SfUtflTM AA.^^tfot t itoy^fM A(4, t 

y-Hryxggfik. y^y^y^xxA-zi— rggfiS: 
1MA(4. :ty^?]^^F£#^M£NUH 

T\ NI4A, G, C4fc(±UT*0s H(4A, C*ifcJ±UT* 
4 . ) T WKIf^rtgT* 0 , GUC h y -y 71/ >y r- £ & o & 

[00 9 1 ] 4O0'J ;Jvf -f AOaS-fSliT-AOie 
?iJ{4H4Bt^L. El3Bt^JE^4-fe'r--fe-cJftS'tJ.TV 1 ' 40 
4, 1115(4. tRNA« al jglS 1 J^'^A^J;|>LTRlgt&Wl' 

[00 92] Tatfgil^^ — (pCD-SRet/tat) O^-Sr 

ffl v ^it-^f Bit $^y7x 5— fe'vg'lt £100% 

t^il^^^ — £10: 1 CO^/HbTfflV-sTLTR-Luc HeLa 

4o H*^fJ4J;atC tRNAtSit/CTEaggtRNAtSLTR- 50 


t/S=SrV» (U— V2k 3) „ icO-lkW. CTE^. tRNA 

^tc, JtK6W^T51l*aH2t»Wi:^«. «fc a tISItS 

tL/t 3 -OCT) ^ -1* y ^if-<A(TAR AUC Rz, LTR CUC R 
z, Luc GUA Rz; *tl?tl]s — >4, 630^1X8X4. 

7 x 5— tf3t&P^Ht3&«Sr 0 coPlW#ffl£*t"4 i 

c7)ffi5a-C'$ !Srv\atffi*l»9i:-*-* «fc ^ ^ISItSix^TAR 
GUU Rzi4i5 k A. k'PWft^ffl ^ i> ^=5rV ^ (U— yio) . 
[ 0 0 9 3 ] Sl<^# i fc£, y #if>f Affi?!|C03 ' M 
IzaEmm SriS-^r L^*«^r ( fiU^ . CTE-Rz£ffiffl Lfc* 

^MzmM^z^m^ixh^tm^tz (u—>5, 7, 9, 
11) . y#-»?MA{4. iss£Tirffi*aiti-c*>^'5* t ssfi 

^O^BUJEtf^WCilWBWt^:. Wfc:, tar guu ct 

E-Rz ( t — ) {4. ^-£7)§iT-£>4TAR GUU Rz (1^— y 
10 ) m it A, tWm^m Sr t> tl * ^ fc ^ 5 *Hfc ft 6 

4 0 Lfci«->t, itOffiW^ffltoet«{4. y#'^f-fA2r 

NASr(lif< ;t^TISi)| 1 !|tg^X7i^^- jtf-co 
M-¥-Sr?fi<^i®LT^4„ -eo 1 ■o<505S73*fiffl{4RNA 
^ y i] — fc? ATft 4 . =1 ^gPfg(4RNA!§-£- . X5^f^ 

TTAR GUU RzO^ffitt-ft^fls (TAR GUU IRz) Sr^gffl 

jj- f - h G5 — as « jp. — £ * l t ^ 4 . t ti mconm t 

LTLTR-Luc rfNA^rtfffc^ftL^vBWttffi&fcoy 
^if-^A (No target Rz) SfflV^. CTEffiM^iSt; 

ft^-r\ i^^co^fHaij ^if-f A(4LTR-;l-i/7x 7— fe* 

(P-M2, 13, 14 . ^Wlfcii, CTE^. 

tRNA wal Tn^&— ^— ^'TO^-Sh hitfe^SrfflV^^ 

[0094] 116(4. CTEaSSU ?KHf >f Aj3 it/"CTE#ji 
fey ^if-f ACi 4CPP32(Procaspase-3)S^C0563S 
mm^-t . LTR-Luc raRNASrfie^J t -T4 'J jtffM A k (4 
Ste. CTEjlfe y >f AO$ijSO^fitt£tHK|> fc46 

c *«hb#^«v^< o^f-t&cojte^tfie^is]-r4 

CTEJSfe y -i A SKH- 1 tz . ^ < <?5»^ . *^BJ^- 
6 i 4CTE5ife 'J W -f A <7) |11 81 £ Jt v ijftgg §r L Jt . 

zcoko^mmg^—mzzoMiiz^Ltz* m-h. * 

51^^(4. M*n^Td< , h->'XW3151fS^fS)4V7 
XCPP32 (Procaspase 3) MfeTcD$&%<?MW$:lgM L 


( 
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fco *^PRs cpp32 mRNA^a^sajffitfpffl'rssa 

U 3jfiF>f A, IP-^CPP Rzl , CPP Rz2(gd 

#[#¥50), CPP Rz3(IE5!l#-^51), CPP Rz4(K£iJ#^5 
2), CPP Rz5(R^J#^53)£Rff-Lfc<> #tCPP Rz5ii. 
Xxi,ffiig^$iX/tCPP32 mHNA*<7)JtRK«ittT# & 

NIH3T3«^ ^tl^^O U rKiT-f A^T^X 5 FT" b 5 
^7x?M, 36B#PalfJL #W^lOSa^*Sr « - 
CPP32iJi#:^ fflV ^xx ? V7'n yflZ X ~o X 

31— fit* f: LTFITCSUa-IgGJjifrSrffifflL. ^> F 
SrFluoro- imager (Molecular Dynamics) iZ X 0^ 

W (06A) L**o}£* (H6B) Lfco 

[0095] laeAisit^eBt^s^siot. cte^u 

h«k . mmmiim** t < s tih £ t am . - 

COMTSi-s CTEJfifgCPP Rz5{±. ^MUitflM A#*TA 
R GUU CTE-Rz^j:atffiWS6M^{5^^^^^- ( ri:* ^ T 

»^^4£fcte£*^:fco ZftZbirb. CTEJgfe 

U ^if >f A CO rt V ^it'ffi $tL&« 
[00 96] 07(4. LTR-Luc HeLajffljJSftO. tRNATU 

^e— ^ U strif-f Afc ± t^CTEJKS U a^o* 

WStf^fciffllBWSftt^. LTR-Luc HeLaifflKrt^ 
^^tf7^7x? N§*UtLTR-Luc HeLaffiJJS^ 

&^rnaj±jKH# (N) fcfflJjaSBfr (C) tiHtft. 
(ffi^iJS-^12— 15) m^y-fyyovf^^C 

fe I v£ . tRNA^i TO ^ - 9 -COmWr^W^^ ^ CO 

^mm*izmmmzmm$ti&zt £*bl«: (s. 

Koseki et al . , (1999) J. Viol . ,73: 1868-1877) e H 

ttWfr J: a tRNA val rn^-^-3SS 

mmco v {> ^la^ffl m&mtz matt m^z^m s 
*u mwft^m^mmzm&ztLtcfr^fz. >j*if 

>f A i: CTEjSIn U >f Aii fc fc . CTEfH^J^te fcft 

mucomMu^Tmmvjzm^Lfz. 

[00 97] cteib^iJ(± s mmwy^comu hn^ 

RNAOfUi^ffl i^^/l^C£> S i: J&**n£>;fVC t * h COT, C 

sbmc^ 'J sKir a i^m~\fc<mst t , m y aw a t 

«WmIWAfcco^i:tjaH"rSt>^)i:*ilSSiiSo L 
*»U U AOjMg^^CTEP^iiSS^^^S 


1 6 ) 001-190282 
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RNA^v U * — If A^lSflEtjBH^-B IMite ± & fc or * S 

[0098] CTEaa*UiKif>f ACStSt*^ 

V-f ^Xf^ffl^«@«S**5^- 0 CTE- U ^if-f A 

tmticomM^iEmmzi. s to^^ -5 ^srin^s^ 

CTEjfteu si^if >f Afc*f-rSCTEO*^f^V>f -^x 
f^fflttfartfc, H8t^idt. TAR GUU Rz^Jl^ 

10 h7>^mcomE^m^??-ti<z£&m&T 

f7^7x?y 3 yil TAR GUU Rz^SWtCf^SSr^ 
ttzfr-ofz (ls—y3, 4) e TAR GUU Rz^^X^CTEtC 

5) 0 L^L. aE-RzCOm^tifz^m±, CTE-Rz^Jf 
^7 9 — t CTE^ig^^ 9 — t tZ X SlWff^b 5 >^7 x 

^y3y(:i^*Wc (u— >6) c CTE^i^do 

[0099] 

20 <HJti5lj2> CTEfe-^- ] J jtjjjM A (II) 

jfetBttLfciafcLT. T7XS KpUC-dt*^|^L 

3^y^ifW AfgSK^— ^W^L^I (Koseki, S., et 
al., J. Virol., 73:1868-1877 (1999); Kuwabara, T. 
etal., Proc. Natl. Acad. Sci. USA 96: 1886-1891 

(1999)) 0 aE-Rz%M^?f—£tt : &t&tlMz^ *T)V 

xm.V bn^-f;^X^*OCTE(SRV CTE-1 ; Tang, H. et 
al., Science 276:1412-1415 (1997)2: if) K#l£i? A 
30 L^(H2A) 0 pUC-dt^Csp 451 fc Sal ItTZMimt 

L. Kpn IMXEcoR vmib 3 '*S^»Sffi5!lUUUUU* 

O-WbL^(El2A) 0 Kpn IhEcoR VgPfiJi:. ^COm^O 
CTEie^iJ^ff AtffifflS tltz o ^-pRcCMV-mychDb P 5 

N^SCmyc^^S fc^b hDbp5^y -bf (hDbp5) 
5t&f"*3— KLTV^S (Schmitt, C. et al., EMBQ 
J. 18:4332-4347 (1999)) 0 ^^^- P cDNA3 RHA-HA 
HJkmzM?^ toh bRNAA^UXr— fefAJtfiS^* 
HLTV^S (Li, J. et al., Proc. Natl. Acad. S 
40 ci. USA 96:709-714 (1999) 3r if) 0 
[0100] 

LTR-Luc HeLa fflMtpCD y tfjM Ajjtt^l j[£ 

Lfc ( Kuwabara, T. et al . (1999) , ±ffi) e LTR- 
Luc HeLafflia Sr 12^ X ;l^7° 1/ — h 4^80% a>7 ;l^X 
t37 0 l— y^Ls C0 2 -f y^rj.<— ^^T37°CTM 

>«M»S7K(PBS)TW^ "JK^cf Lfc o #y ^if-f 

A%ar 5 x s yajul g&mammmry^ s h (pcd-s 

50 Ra/tat ; Koseki, S. et al., Journal of Controlled 


3 1 

Release 53:159-173 (1998) ) 150ng£ , ffijffl.it t§ lffi(OPTI 
-MEM I; Gibco-BRL) 400ju. L^K Lipofectinfi^(Gibco-B 
RL, Rockville, MD) Ih b . Kit*#^ffiffllM 

5 V£ h7yx7i?i/ 3 ytfflv^(Hi0B) o 

%^iSfflLit^«?tL^fi)cftigifi (dmem) burnt, i 

[0101] ^7x7- tfvS'fSiPicaGenedf •/ 1- ( 
ydf)*ffl^T3dtt^Wfcti 0ff-5fc(Kuwabara, 
T . et al . (1999) , _fc») . /3 5 :? h tfHStt 
HILT h7y^7i^yg yifJIWI.^* , rffl 
HS£50ng<7}pSV-/3-;#^ ? h >-y~-^MM^9 ^-(Prora 
ega, Madison, WI) (C j; K) |SJH# h y VX~7 x ? b U /3- 

-ij y 9 \- 1/ 't? — tf Genetic Reporter System (Clontec 
h, Palo Alto, CA)£rffllvtffi^L/t(Kuwabara, T. et 
al. (1999), ±»). 
[0102] 

i n vi troTOfl « O 'J AQtlMatt^-ij-flf 
CTEie?iJ£W-t£X(i:*£:5rV vg-U >f ARt^URN 

A, BP^ITR-Luc mRNAC9 5'ffii$(300 nt) (02B) s SrT7 
RNA^U^<7— fe'*fflV>Tin vitroTPHSL!^ 0 U tflf 
A ASttcD i n vi tro 7 >y -fe -f £ 8*fgfi£fo ( y y ? — 
>-^"— y\— ) ^frT. 10mM MgCh. 50mM Tris-HCl (pH7. 
5)^37°CT1f (Kuwabara, T. et al . Mol . Cell 2: 
617-627 (1998)) „ #U #'1f -f A(10//M) £ 2nM<7) 5 '- 

32 Ptiiisw2rffl^T-i' ^^-Mt, ss^^ 

j££jic%£mMi*ctt) ( 5%^ 'JT^'J /l-T 5 h*/ 7 M^St^ 
[0103] V7n ■/ -f j y^frfff 

>J sffiP -f i^JfK? ? - t h 5 y X 7 x ? h S *LfcNI 
H3T3;ffflJffi £ EUR t . U - y £> /£ 9 50u gO ^ y ' * 9 M 
Srl5%SDS^UT^ y/l^TS Kf/Htn-V 1 

$t&lft£L ? yA°?{tA'y k Wfc*?y y fy 

(PVDF)M(Amersham, Buckinghamshire, UKHcIk^L 
fc . CPP32£2tf-& »*th¥s** 'J ? n— ^-/Mffiflc tT^f 
yfcM^^W^y^n-^fitt^Srffl^TJlSrTn 

— 7"t^ (Kuwabara, T. et al . (1998) ,±ffi ) „ H iJdK 
^ftftFITQB^fSlgGtitftcfc-llfcJIIS-f y^a.^- 
b Lfcfl, Fluorolmage Analyzer (Molecular Dynamics, 
Sunnyvale, CA)teT«KBUfco ^yj/fcfltttJii 
S^WfcXlKieWtfOfcfeOfi 1 ofc (Kuwabara, T. et a 
l.(1998),_t«) o 

[0104] y — fyyu tt^ y^fff 

W«RNA fc ^RNA£# U rKif-f A^JI^ J'^b?^ 
X7x?b LfcLTR-Luc HeLafflJ}a?&^#|iL?t (Kuwaba 
ra, T. et al. (1998), ±» ; Koseki, S. et a.,±» ; K 


(17) 001190282 

3 2 

uwabara, T. et al . (1999) , _LS) 0 yftfc D30//g 
^RNA^3.0%NuSieve 3:lT^n— X^VKFMC, Rockla 
nd, ME)±tn-Htfc, B^ifjf*. RNAWS>KS:Hy 
bond-N T M ^ >f H y JK ( Amer sham ) tcfc^ L 0 9 * CO ] J 

t«7n-7U: 0 CT Effi^fJ lzm& m^f&y 0 o - 
[0105] 

10 «F^lT^CTE-Rz.hRNA^ 'J ^— OfflSf^fflO^a 
CTE-Rz RNA.&^RNA^ ij ^— hDbp5^ I < fiRNA^s U ^? 
— ^AOl^^^ftl^Sr. CTE-Rz^ig^^ ^ — fcpRcCMV- 
mychDbp5(Schmitt, C. etal., EMBO J. 18:4332-4347 
(1999))^L<i±pcDNA3 RHA-HA(Li , J. et al., Proc. 
Natl. Acad. Sci. LISA 96:709-714 (1999)) <^Vvf*l3&* 
tSrffl^THeLa iiWt h 5 VX7x ^ 

^^ttioTtf^^o c-myc-hDb P 5X{±HA-RNA^s 'J ^ 

fc^HeLa S3|ffit(«h7yX7x? b Lfc c 

20 ^7x^y 3 y036» iWl^aSBliJIWifc, C- 
myc-tag(Clontech Laboratories, Palo Alto, CA)X{iH 
A (hemagglutinin) -tag (Boehringer Mannheim GmbH)OV^ 

nf{ yA-T#n— X t*— X(Amersham) 

X&JgSP^y^r — (50mM Hepes-KOH, P H7.5,60mM KC 
1, 2.5 mM EOT A, 0.1% Triton X-100) £ffl^T3B8£fr 
Lfco 7X7-/W, DNase IT^ 

Ma (37 o c30#p H i) , 7xy — ;wfiai s ^ ^ y -Mtmz 

[0 106] in vitro^gjX^CTE-RzhffiSf^ffl^-^ 
RNA^ U ^ "lfhDbp5at/RNA>N> U ^ — ^'AgQjMx 
in vitro^jS§fL/tCTE-Rzt fflSf^ffl^S ^ 

^S^WfcXlBBa^fcfeDlfofc (Li, J. et 

a. f ±S) o e>tf-yMiiRNA$:AmpliScribe™ T7K^ 
v b (Epicentre Technologies, Madison, WOS'fflV^T 


-^jftLfco KJE^OBiotin-21-UTP(Clontech)*fUTPO^E 
40 /l^Jttil : 5T*ofc 0 iMfctT. tRNA, RzXfiCTEfS 
^JSr-^i^rV^b^^/HbK^ (MCS;multi cloning 
site) ^ P BS(Stratagene)^MMi: L. *^OT7 RNArK V 
y 5— * fflV VCD!®* Lfc o pRcCMV-mychDbp5XiipcDNA 
3 RHA-HA60 V vttlfrT b7VX7x?b^ ^LfcHeLa S3 
W 2 x 10 7 3^i^ cOJHB»ajJB0MjEi 1 ^70/^gcO f>t^- 

/Wfc»NAfcffl-&L l lOihIBKKJit. -f h L. IS^ 

A 7 7r^tl ml tClfflS Lfco ^ 7° MZ70 jul 1 ^ 

X My 7° h 7by>g^7^n^ Xh^ X(Gibco BRL) 

sjp^fco <rcot:— xiiftot, ss^^^^r— (20 

50 mM Tris-HCl, pH7.5, 60 mM KC1 , 2.5 mM EDTA, 0.1% T 


3 3 

riton X-100)T2®ffi^U v 7 100// 1 

>flL t*— X£3EIffi^^y:7T — (20mM Tris-HCl, pH 
7.5, 350 mM KC1, 0.01% NP-40) TiJfcfr U 20//1OM 

JSHtL. SDS-PAGE (7%^yr?'J;l/TSF) ti^T 

7n-7Lt c MMtLX, pRcCMV-mychDb P 5X{±PcDNA 
3 RHA-HAT ftJtHeLafflflfijEP 

[ o i o 7 1 m 


yyfX U ^ K- U ;jvg>f A ( CTE-Rz ) ^MMtMS^~Ik 

CTEIE^J £«7)tRNAlBi|j U JfW AO 3 ' **td6-& L 
*l(H2A, B) 0 HIV-li5R<5DLTR£OTAR»«tW"fSU# 
if >f A (Rz) atXCTE- U A ( CTE-Rz ) 

(El3Bh SWX^fifleLaJinJK+^^t^BHt. HIV- 

i^**^Rfiia^j (ltr) k^7x5— ete^fcas* 

^^T^S(Koseki, S. et a. (1998) , ±«) e 


[0108] cw-Rzmmcomjizmm-t&tzbb. 

L>to 3 0<7) >J tfHf>f A, IP %TAR RzKHSfiM 1 <7)TAR A 
UC RztlHj— ), LTR Rz2 (HJS^J 1 <7)LTR CUC Rzfc|Hjt) 
Statue Rz3 (HJ&^J 1 OLuc GUA Rzi: |«J — h Sr. LTR- 
;^7i5-^^5 mRN AO^llJ § S 7°ffl^4 fcffi 

^•-tf-r A{±^rEt utf-f-comn wy vtz <M9 , 

[ 0 1 0 9 ] TAR Rz4(^S6M 1 <7)TAR GUU Rz i; |SJ — ) fc 
TAR Rz5 ( ) £ „ LTR/P 7 x 7— -fe'mRNA 5 ' 
fR^TO3*t4flWr»fifc<H3B, *jh/€tflnt5~23, n 
t42~60) fc^vf'f y^-TS i 5 (CfSft U 
T ARfH«»^*DO^^Sr X fASil 1*1 K T ? -fe X^StC 
mi- L (TIB#Hr) . CTE £ fc ^ £ ft ^ 

U« * 3Urt £ i: & =Sr *» o ( H 9 , !✓ - y 10®. tA 
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XU&b&ti&ijCOtSt^X «t O^v^^HcjftLfe. fill 
CO y ^if-f A'VCDCTEOijg-S- htfz. -ftih cD^tt £ © 
Wc. £ fc fcrti . TAR CTE-Rz4S.VTAR CTE-Rz5 

(i, TAR CTE-Rzl, LTR CTE-Rz2&f : luc CTE-Rz3fcOU 

9. l/-y5, Z\<DZ\tfrt>. £XCDV# 

-f Aj&ijgJR L3tSWIBfi*Sft^Wfc: «W i t ^CT 

[01 10] 

10 in vivoT'Ofi^RNA^MLh^-'J^— M^fflg: 

* fefcv t . avaE^Bf toesi-c* § - 1 ^'WJ! 
S . Tat^< cDn<o?>^7wi±Tmmiz^T& i 

tfc*n^>tlTV^ 0 TAR CTE-Rz4^TAR CTE-Rz5*HUifv§ 


2) 0 CTE^' 


U ^if A (TAR Rzl , LTR Rz2, Luc Rz3) COH 


20 


30 


40 


[oin] mm^titzmmim-h-mm^ ^ ■< 

■TOW tc i £ L <7>*Cft £ i i; £HaE-T § fcfetc . 


tf^FSttltTAR Rz4^ 


KifcLfc(H9, u— yi4atA5). -TOBr^XSnli, tar 
cte-Rz4 t J; £ y A AfWhflJBrfc: =t£i>o 

T" > rvf-t yxffl c i 6 ^ ^ t cot*) h z. t tfin $ 


(-%3S §tL/2LRNAh M-^-r -S. 


50 


[0112] TARffiJS^'in vivoTT^-tr^.-r.g.O^TiL 

IEBJ-ri>^46t, in vitro-TOBfT-yfe^ ^ff-?!t. TAR 

TEjftl=r y ^if >f AO^-TtL^T-^ 5 )TAR Rz4 1 TAR Rz5 
fcOVVCSJSUSjfrfca 1 , i^L{±. TARfl^HWOtff o 

y 4 1 aot ^ -fex^f |'|4oshts> s ^ t §■ 
n-ssuet [Bjtt , ^tioRtxcTE^Mc?) y 

A (TAR Rzl, LTRRz2S.t/Luc Rz3) ISML^ 

tpx-mz h nEmtiz x %>mmmM^.m=F. t> < r 

[oi 13] r y ■/ h y Ago— Ma^iEffl 
cte y #^>f Aco-ffie^ffl *ii^.£ 7^tf>t , rtHtt-? 

^^7n^XA°-fe'3 (CPP32)c05-o<50g|5fiSr^— y-y h 
i: L^SdMlOA ; ia^iJS^-39—43 ( ZtlfrtlSibefr- Site 
10) )„ y^HfWACPP Rz6. CPP Rz7. CPP Rz8, CPP 

Rz9 . CPPRzl0COlB?[J £ ■tti^tiMi^m^u—mz^ 


( 

3 5 

Sft.SSMaSrS'tf. v*7XNIH3T3M£- U iKiT-f A UK 

-f y iiZ i. -o X 7D i] XJS— fe' 3 Ofgll V s<~)V £ illjjg L 
MM. L (IH10B) „ T^i-y^LVK}Vmm.b LTffl 
V^Co LTR-luclx-.if— ^— ^-P^T^t^J: at, CTE 

tCPP CTE-RzlOii^O^PlWf^MdaiOC, p — >13)£ 

ft to v vc & ft & iitz (-r - * * jj* $ -f ) . 

[01 14] IMCDWIkX'lt— h5yX7i?y 
a*100%-C*a»ofcfc*>) . S^TOJ<i:ll»§tL^^ 

[0 1 15] 

yyfy 'J g H U #-*)M Ac7)%3ll"^;l- t MS 

i voX'CO U tf'-f' AJWStOfflMfS^afC* 5 (Sul 1 en 
ger, B. A. et al . , Science 262:1566-1569 (1993)3: 
if) o CTE{i:D-Sl- h A )V XWkvmW^VMMV) 
t&>ff) isyWC&h i b t>tlX V * § Of (Tang, 
H. et al., Science 276:1412-1415 (1997)3:2:). CTE 

^*m<^ti?X%ht^Lhtl%,<, tfzlt, CTE*i 

XxAff^Sr^rf &<59T\ CTEiiU jtfif-f A-g-^^fls 
t3ES-ft;S-&»4 . CTE-U tfDM Acoffljj&fPIK^fc 
itfW^ia^ifcfefc:, *fWJ#S>li, tar Rz4£ 

J; tATAR CTE-Rz4T 15yX7i?M, tjMB Ltll 

tS*-r^RNAcoy— if y^n >y h^WSff^fedail 
A). *|gBB#6«jaiir^)WSSfc:*JV^TIi, MMLtz-kX 
C0i9& , SffStt * * ffefcO U >f A {± , h MR 
NA vaiyo*— -y— wMflrrT*A>iWB« (C) fpizco 
tltl (Kawasaki, H. et al., Nature 393:284-2 
89 (1998) =Sr if). JWfilyC TAR Rz4£ it/TAR CTE-R 

* t * & otmpst < , mnuL fcScjett* fci4«Bas»4WD 
[oi i6] aaa £ *i&a^tw±& cTEgg^i^asft 

CTE-Rz^&#£*t*:2Mj#\ iM5S§^SE¥ftf0^tt 

fciHBfil^lKaUWfOWttt^^n* i 5 tz&htitztz 
tb . CTEcd^- U fc coffla^fflffi^J^MHr* 4 i: 

tRNA-CTE i; TAR CTE-Rz4t ^4±f|iicO|gS. TAR CTE-Rz 
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4co, LTR-luc*«o-TOIIf«6*ii:M^L^(iailB. y 

bUXXfl), ig0JOtRNA-CTE(iailB. U—yi)^ &£tfi 
mHXl&% l ^tRNA#3* ( »J tflM A ^-iri-T . CTEt#S 
3:v t CO) (HUB , Ix— y6) ifilAR CTE-Rz4-WBIf t^-f 
-S <! i: (i . tRNA-CTE i; TAR CTE-Rz4^ . VK ~?fycr>fflm 

m^zmLxm^Lx^^zt^^mLx^^. 

[01 17] $ £>t. TAR CTE-Rz4c0if±MCTE^\ 20 
<7)aEO^^^^MT-^-g>ACTE(Tang, H. et al., Scie 
nce276: 1412-1415 (1997) 3: if) t /i{iM36CTE(Braun, 
10 I. etal., EMBO J. 18:1953-1965 (1999); Mol . Cell 
1 : 649-659 (1998) & if ) WWf tt^TH^SiX^^t 

ti, u^'-tf'^Ati^ttiiift'^L^diiiiB, v-y&a 

£1/9). 2OC0^*nc0RNA's.U^— IfJi, CTEhffiSftffl 
-TS;i:;^£;fUT^&(Tang, H. et al . , ±f|3r if) . 
ACTE^|^M#:i±RNA^ U ^ — At JifflS^ffl-^-f (W 
estberg, C. et al., J. Biol. Chem. 275:213%-21401 

(1999) £ if) s ^-LTMii<7)M36CTEii:hDbp5 RNA^s. U 
— fe" i: ffiS^ffl L3r^ i i: 6 <i"C ^ 5 (Braun , I . 
C, ±»). <m^c7)CTE^^M*tligtT#^tL/2^ 
20 Hi±, CTE«fi^tt^?fiPL. QE-Ite®tttfaWW5|ftF± 

[0 1 18] A^UvK- U jj^f A RNA^v U ^ — tf 

Cil^ CORNA's. U ^r— e'OV ^ix^^'^^HflOCTE-Rz t 

ttwftm-t h fi*gfr$:WMmzmwct& tztbtz* hDb P 5 

H J; lATlNA's. U — A & ffl ^X R) B#^S^I^ * fr ~? tz . 
ft%Jt, TAR CTE-Rz4?r. c-myc-^^#hDbp5(Schmitt, 
C. et al., EMBO J. 18:4332-4347 (1999)) tfciiHA-? 
^'ttRNAAjJ^ — -fe'A(Tang, H. et al., Science 276:141 

30 2-1415 (1997))C0U-T^i: i: t> (CHeLaM^tlaM 1- 

<7)|SS#A»tt^^F5ftSr, TAR CTE-Rz40#fttP LTR 
T-PCRfcJiOlttltfe. TAR CTE-Rz4(i, hDb P 5?tSSft^ 
tBJ^j^tJiiiJStu -f-tttJ: OTAR CTE-Rz4i;hDbp5^' 
in vivoTffi5#ffl-ri>C:i:* i ^$a^(iai2A)„ TAR CT 
E-Rz4Ji. RNA^y^— fe'Ai; fcfe^rtTV^*^ IWffl 
S^ffl{ihDbp5tMtTffi»$n^:tOj; 0 fc!!< J1S 
tt^iX7t(iai2A) „ TAR Rz4, TAR M36CTE-Rz4.&yTAR A 
40 CTE-Rz4^M^^tL7t^tt±. hDbp5 i: RNA^s U ^ —- tf A 

t<7)ffimtmiiwm$tL*f. -e^tiOTAR cte-rz4^ 

«fc ^ 'J ^? — -e<9V y$**U&» i; OffiSff StgttCTE 

[0119] ffl5«b»(Ci "5±IB<OtS»tlBKt3t. ; 
f5*&tli, in vitro-Cte^Stt^f^f-n/Htiy^-ff 
>fA^, c-rayc-hDbp5(Schmitt, C. ,±}5) 4^(iHA-RNA 
^JX— bfA(Westberg, C. et al . , ±K5r if ) <ZH vffi. 
K'h7^X7x?h L^HeLaflUB^^Wi Ltz Wig 
Wft i: ^ ffiffl t?'i40i0 D sKif A A«^ft«TAR 
50 Rz4, TAR CTE-Rz4, TAR M36CTE-Rz4jo it/TAR A CTE-R 


(20) 


3 7 

1)2: . c-myc-hDbp5S >t (iHA-RNA^. 'J #~ fe'A^W L T , 

^^y^07f ^y^t i DiliLt. tar cte-Rz 

4<^j5 i 'c-myc-hDbp5:B 4 tfflA-RNA's >J # —- If A t :Jf ^fls 
JKR-TiifctfSaiSfU CTE**, hDbp5fc«fcl^/i^li:R 

NA^y fj— tfAfcttSfcWlcffiSftsflH-* £ i: t 4 OCTE-R 
z^Stt & L T ^ £ d fc A*EW § . 
[0120] 

tRNA-Rz^CTEffi^iJS ftairrs i fc J: 9 , 

£ , £ 4 5 fc L£ . 4 ^cteso 

#ffi(4 . BBcMBBWC* -5 tz U siW A fc-pv vC eoQffi 

^tt^aSEStJt. TAR CTE-Rz4£ 4 t>"TAR CTE-Rz5#\ Ta 

Si -5 T & TAR £ flJRfC # £ i t i> & a -ti % X'fc 
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2001190282 


S3 


h . RNA^JJ # — tfffiSftffi^ja LT ^4CTESaMSE» 

^> til) TAR ACTE-Rz4fc it/TAR M36CTE-Rz4t4 , 5nr£fc 

f-^T. 3&*WC*£fc«>Ktt, CTE(4c 
i st^ffi L 3r fJfUJ =Sr £ "f , RN Aa D # — fe* £ fflSfrffl 

[0121] mfWttzx&w&tomMi* V tfW a 

3 fcjjL£>*l.& . tfL6s CTEJ4, RNA'N.U^— fe'hffi 

5ftffi-r&<li:£4 0. Ud^AOf1sffl£frfrLT^ 

S J&;b;rl<£> . 200RNAA U 1£ (hDbp5i3 4 lATlNAA. 
'J #~ fe'A) #CTE fc fflSf^ffl-T S £ fc i^M TtAffi 
Sfl-CV^. ^mmhte. *^^c7)CTE-Rz^'Sl^t, 
ZiX^CORH^OA — b i> RNAA >J — IfhDb 
p5£. ^LT4 O^^mgT'RNAA.U^—- tfAfc (012 

a) ) iff %mwMz& \ ^xmrntm-t-z z t * ^ l^ . r 

NA^UX?— b'hDbp5(4. TAP(Tip-Ma5'> / ^N°^M) i; LT 

mbtitiTyy?—* >^7Wbmmm^-& z t ^ 

§ttTV^(Gruter, P. et al., Mol. Cell 1:649-659 
(1998);Kang, Y et al . , Genes Dev 13:1126-1139 (199 

9)) . iWfflSftJfflldaiDhpS-CTE^Sf^ffltcBBLTSI 
"C&S. TAP?r^:v^cffl)ia(QCl-3;Kang Y. et al., Gene 
sDev. 13:1126-1139 (1999)) SrfflV^ Z b i,Z X 0 . #H 
BJ=g-^3 {4. TAP^'CTE-Rz^StttC^ LT^^«r^T-fe S 
it. -eLT-etlt i D$^tCTE-R2fgttti3V^ThDbp 

(X— ^(4^^-T) . hDbpS^-^ti'RNA^U^— fel4RNA 

L^Stt^*•f-|.it^ i ^D^>^^T^|,OT••(Lee, c . - 

G. et al., J. Biol. Chem. 268: 16822-16830^ t') , * 
it ^ ^M-fS WSPll^li^E L T V \h b coi&mitALX fz . 


10 


20 


30 


40 


iitzx.y-1 v ftmmm t — sc l t , tRN a-r z £ (-& v 

JittftKTC** (H 1 B) . ^^BgOCTE- »J ^if-f 
£ Sr&ffii: {4. -efu6*U AfiJffl^±S*P*S*5S 
JUL. -e^tcj: 0 U ^'-fW A^-»tffltt^IfC 
IWinS-^ifc'C**. #C CTECO^tciO. im 
lzl± V J^WSttzM LTSfit'l4T'£> hZb ^tUS 
ttT v MZM&rf- &mi$:fm\-t& Z b iffln b^tz. 
[0122] U sK^>f Atfy&fflttiHRWtBSrtlFUJt 'J 

ORJHiiaHMC*^*. i><OX'fo OSBtTV^S (Kawasak 
i, H. et al., Nature 393:284-289 (1998); Plehn-Duj 
owich, D. et al., Proc. Natl. Acad. Sci. USA 95:73 
27-7332 (1998); Tanabe, T. et al . , Nature 406:473- 
474 (2000)&i;"h U #if-f AfcWL*CJ*8!rt*fc»fc: 
{4. V tfHf -4* A(4^t;T^-feX WSrSW^It^rL, 

{4 » 3 y b a - ^ 4 -5 X § tt I MMRNA?)« jte^J 

^aotc^^r , * fzitmmmx'^mtfmwMmizx 
ixtimzitx^tz* zcofflmzyeM-f -ifcftfc, 


■if -f AO«^*J^5l< Lit o RNAfiet&p®f-ri,3t«><?DRNA 

*3&m h (4 U W A A *■ RNA a i; # - «/>4s^- § ; 

Aaij i}~ kLbffimm-$h Z b ifi^iXtzWMX'h 

ffiliScWli!iSx^^yh(CTE) UyibM^hZblz 
k^XMMLtz* 

[0123] ffl&Llz&X <7)TsmM,zfflLX * ^WMcoa 
E-U^if-i*A{4. mco#-nEV#-*FJM.b&MLX. M 

Mzmmb izmi & wm°t & . * t a^^r ^ t i4 , 

flBttcRKK^ < , V ^ttOgPlutfeV^T fcfie<JmRNA^flJ 
Br* - h ^ L T ^ h Z b Xfo h . <7) CTE- U 4<if 

>f Ali, *l!a±f*!fei45-C"5fi^5rvS'lt^^L, ^<co±«^r 
iz , lol N-cte >J >f a j&qvgStt-c * o *^-T' t 
fflL£. ^^T*5|BI!#^{4. CTE- U Ai4fS[£^ 

mm^-t^hcobmm-t^. ^bjcocte- 

U #-tf >f A (4|^trfc 4 WSffl^M&teWCfc I . ft 

[0124] <HJfiCT3 > xKU (A)M-ir'J^-fW A 
^° jj ( A) fe-^- U ^-y >f A £ a - E j- h < g g - 
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T^X 5 EpUC-dtj&^^Stt^ 'J ^Hf-f A^J|A.^ ^ 
-Offi^MLTi4. 5S£L*:(Koseki, S. , et al., 
J. Virol. 73: 1868-1877 (1999)). ^U(A)^Rz^31 

%tfmt&fz!sbl l Z^ W>y.?VJt^-Y<r>i£V (A) 
SWI*ffAL«:(Hl3b). Csp 45Ifc4W'Sal I^ffl^Tp 


( 

3 9 

UC-dt £^fifM:U Kpn IfciVEcoR Vggf4^^^fc3' 

-f AlB^iJ £ ET 7 X 5 b * fc ? o - - y ^ L ( HI 3 

bh MKpn ItSitfCEcoR Vggfifi. f£0*° U (A)K#|£)Jf 
[0125] 

10% FCSSaSJllL3t^/^»y — ^VW§tfi(Dulbec 

co's modified Eagle's medium: DMEM) t^T'HeLafflflSS: 

(HeLa-Fas|HIS) , Wajant, H. et al., Current Biolo 
gy 8: 113-116 (1998) fcl!E*fc£>*D< MM Lfz* Lipofect 
in TM Kig(GIBCO-BRL)SfflV^Ts Kawasaki , H. , et al., 
Nature 393: 284-289 (1998) IZwdfflDfm < b 7^X7 a: 

fL5tHeLa-Fas$B^<7)#^ £ . 3SIIBL G418is fttM >- 

[0126] RT-PCRtCj:&^ffr 

n b n;W-fi£oTIsogen TM (B*^— >0 £ 

fflWC. HeLa-FasfflJfiA^^RNAS^ttLfco RNA PCR K 
it ver.2(»l]i)£fflvvc. FADD±SK(nt. 110-134) t3± 
VTSE(nt. 589-610) 7° 7 -'f V— * 5tiiCBP±3£(nt. 442 

-467>fej:trra(nt. 632-655) r^v-^*^ lt 

[0127] ^xXj^y/P y bffiPf 

ffl/?tfOU?^if>f A^H^^— TN^y-X^x^ b Lfc 
HeLa-Fas« £ EMX L <> ^ ? « £ SDS-P AGE ( 5% £ 
fc(il0.0%^UT^!;;l^TS H)t-J: 9#«U Kawasak 
i, H. , et al., Nature 393: 284-289 (1998) fctEKtf) 

tD<xi/^fn7 , 'o7f^ DPVDFJKC?^^ 

^rH-te^Lfc. bbFADD (Santa Cruz), b bCBP(San 
ta Cruz), b b FLASH (Santa Cruz), b bCaspase 9 (San 
ta Cruz), ifciib bPTEN(Santa Cruz) lZfft& # M£t 
Mffl^T, Amplified AP-immunblot kit (Bio RadHC 

[0128] in vitrotCfe(t^b^yMliRNA [7V1/ 

*° U (A)jB-^ U sifif >f A £ RNA^X U #~ b'eIF4AI OlS^ 
fEtfe (Rodgers, J. T. et al . , Anal. Biochem. 27 
7: 254-259 (2000); Li, J. , et al., Proc. Natl. Aca 
d. Sci. USA 96: 709-714 (1999)) tf)#n<in vitrofcfc 
It&b^f-yflKMRNA rr^-^yj T'yHtio 
TMUc #b^>-MfiU^if-f A{i. Biotin RNA 
Labeling Mix Kit(Boehringer Mannheim) Srffl^T'n'j^c 

[0 12 9] jBgajjj - RT-P CR ( I P-RT-P CR) J: £ frflf 
sf^U (A)jB^U #1f>f AfcRNA^U^— -fc£eIF4AI £ Oin v 
ivofci3ft£S£^*£. I£tt (Rodgers, J. T. et al., An 
al. Biochem. 277: 254-259 (2000); Li, J. ,et al., P 
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roc. Natl. Acad. Sci. USA 96: 709-714 (1999)) CO%U 
< I P-RT -P CRihW CctoTKkffltfc. 

[0130] tfSttQELISA 
*° »J (A) ^ U rKiT-f A — ^ y y ^Wm-Sfaco^ IJ 
-bvSttSr. Hsu, C. C.et al., Biochem. Biophys. Res. 

Comm., 253: 594-599 (1998) £fEffi<7)*n< ELI SAtCi o 

[0131] U (A) itfr^a g^iMlfea: U a - £ 

io *° »j (a) tfi^i tz \i$m& u a - * y^°^«is^r 

*mRNA(iai3c^UT. ^^tt^it/^feO^-f V 
TsSSfLfcnt. 60-134*3 itfnt. 140-206) &MWt LT 
fflwr. T4^U^^tx^b^r^— tffcJ: 0 (r 32 P)- 

ATPTiiiit5t. izm^xmmztifzxm 

fi. Hsu, C. C. A> (Biochem. Biophys. Res. Comm. 253:5 
94-599 (1998) ) CO^tfl!^ T ^tt^iXO^ * PfffimRNA 

y#if>f A fci&in vitrott3ft&«#Mt*5j:t/flJBf 
20 T'y-bH' tOUTil Kuwabara, T. (Mol. Cell 2: 6 
17-627 (1998)) tB»^)^rffifc:«oTff ofc . 
[0132] Ttfb — yX(7)miii 

Ttfh-i/XLfzmMcDWl^, TTUNELj T^y-b-f (K 
awasaki, H., et al., Nature 393: 284-289 (1998)) [Z 

WSrlSffiL. 0.1% Triton X-lOOTJSJfitt L s PBST^ 
yf'Ls TUNELkit (Boehringer-Mannheim, Mannheim, Germ 
any) ^SBSit^ i S7n b =?;l^^^T37 o CT'60^r 

lx^?— 3 t;l/f t^f y 3? ? V^f y/l^ b 7 y x 7 

30 ^'(TdT)(300 U/ml TdTfei^40//Mb^y - dUT 

PBS-caiif^Lfco 37°CC30^ra. FITCtny^jL^— b 
^fzX b 1x7° b T b^> t mz A b -r 4 i 

fctCtO. TUNEL^(KDJ3SS:^tHt^o DAPI^fe^i^ 
T^l — ^X/hft:<7)tjiasCoV^Tti. Kawasaki, H. (N 
ature 393: 284-289 (1998)) ^j£t-^oTtf o tz* 
[0133] g V r A-fbRz-A607 ^ 7J2 U — ^ffl V ^St 

#a«S-^T-A*tl0ffl^7 y jf ^ b Sr* 

40 ^S7^^A^Rz-A607-f 7 7^ (<I^T\ A60{i. 6 

0^^^^-^bA^^S^U (A) K(igt. > U 
bn^<;bX^l^ (Kuwabara, T. , et al . , Mol. Cel 
1 2: 617-627 (1998)) £ffllvC«K(£Lfco ^V^A^R 
Z-A605-T ^7 U -Sr^Jl^S b n^-f /k*£ig3fe$ 
ffcfts 9 y^A^Rz-A607-f 7 7 U — SflSLfcHeLa 
-FasM^. Fas(I#I^S*t«LJt, 24ff#PaT 

tz, mmmm^mz^m^-kmmi^m%^L, rz-a 
bmmmm.&r?- jseff-^^^ (blasts) 

50 NlSt/to 


( 

4 1 

[0 1 34] g|| 

rtHttRNA^ V #~ t£ eIF4AI tfOX 9 t 4 y^RV^M 
UStt ( Jankowsky , E.et al . , Nature 403: 447-451 (2 

000)) tAyv^7 HSU ^if 4 A co-TOBf vStt t £ ffl 

»J (A)E3rI*f«PLfco (A)I^iJJi*°y (A)SS^ 

^ >v \° ? H (PABP) at/PABP k ffiSfNffl^" 67of^f V- 
1 (PIAP) k<?DfflS#fflSr^LTRNA^y^— -ifeIF4AI£: 
ffl5fffflt~& (Craig, A. W. et al., Nature 392: 520- 
523 (1998); Gallie, D. R. , Gene 216: 1-11 (1998); 
De Gregorio, E. et al., EMB0 J. 18: 4865-4874 (199 
9)). 

[0 13 5] 3KU(A)»^U^>fAtaBIS^-Bfcft 
IZ . tRNA y al 7n^j? -BWSCO V ^if A A CO 3 ' 
*°U(A)ie?fJ (605f^U*f*K) &»^(iai3b ; tRNAVai 
-Rz-A60i:^do ) Ttfb — ^XHTFADD(Fas-assoc 
iated death domain protein) (Chi nnaiyan, A. M. et a 
1., Cell 81, 505-512 (1995); Muzio, M. et al., Cel 
185: 817-27 (1996))cOmRNAt^— jr y -r A y/t51 
^ CO U sjfif A&tAK U (A) fe^ U ^if A (Rz-A60) CO 
*HJBl*r®tt*iHiLfco FADD mRNA^3003?^l^^K(n 
t ) A* & & & 5 ' ffi?fj <£) ~ ifcRRi £ Mu 1 Fol d 7° n ? 5 A ( Jae 
ger, J. A., Turner, D. H. and Zuker, M. , Methods i 
n Enzymology 183: 281-306 (1989)) SfflVtf: a y Kjl 

Hl3c (ia^JS-^-17) t^Uio in vivoT^U^if-f A 
J: 4 WrSl&F^^vffift^ a * < ^ < if -3 3M4 . T 

(A)^y^WAO^^M^S^tc. #SofMM 

tff & 48^*° y (a) ^ y a s *° y (a) #s 

■^UstflMASRffLfc. 3OC0U?Kif>f A>BP*>FADD- 
Rzl, FADD-Rz2 , FADD-Rz3(g|13d ; ^ft^ftJE5!l#*Jl8 
— 20)£. ^S^XT-Affiigrt^^^r^^X^ 
SEfu ( ffi?fj#"^27— 29 ) S^-yyf^ y/tSi 3tC 
taitL^(S[13c) 0 ZtllZttLX, FADD-Rz4(Hl3d ; ffi 
#[##21)(i\ fcHHi: LTlSltSfL. FADD rnRNAWl— T 

30) £^^Vtw>-^£ idfc:tfc(iai3c) 0 *?£ 

S^coy^if^ASr. HBbfc^rf KtRNA^i 

? ^ —Tfo £ pUCdt 4 1 1 9 n - y ft L . 

[0136] RN A^y b*eIF4A#nn vitro T'tRNA 

v a i -Rz-A60 fc St^iT £ if ofr^m^&tiMz^ ^WM 

T7^y^^— tftiOin vitroT*te¥2ix£ 
h^f - y fMfttRNA v a 1 -RzXt4tRNA v a 1 -Rz-A60 ^ffl^Tt 

IBS L o b^tf- yflfltRNA^ !-RzXiitRNA u al -Rz-A60 
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<m\ t£&?yrt? j R*tf'-xfrt>mmLti. ^ 

T , m&Ltl9yWK& SDS-P AGES V ■ e I F4 Al 

>fAyrn7Mc«t 0 . ^°y (A)ffi^J^t^:^^tRNA yal 

-Rzte^*i±eIF4AI L^t^fz^b t^^fltz (EI 

14a. \y—y2— 5) 0 -fL(-*fLT. tRNA Ual -Rz-A60K 
¥*(ieIF4AHC^L^(Ell4a. l/^6-9)i\ <I 
k (i. tRNA Val -Rz-A60K^#:i: rtHtteIF4AI fc £7)^ 

ly(C) (603?^1^^K) 2r^^L^:tRNA yal -Rz (tRNA 
^^-Rz2-C60) hffl&Ltlifi. ^tt^i±eIF4AI«S^L ; 5: 

R N A^s, y ^? — tfeIF4AI Ann v i tro T'tRN A-Rz- A60 1 jg 

[0137] a^^ffiOtRNA-Rz-A60i:I^HtteIF4AI 
tOr^Oin vivo-CC0ffiSffffl*flffif^4fcftt. ^feffi 
^-RT-PCR(IP-RT-PCR) Srfi 1 ^fco tRNA-Rz-A60£ 3 — 

K Srffl^THeLafflMc h7yX7x?y 
20 nyLfc. 36^f*. eIF4AIfe^^ yj^W&X/RN A 
^eIF4AIffi#:-Tn'f >f r Xb— XSrffiV^ 

TiJfcBS-frfc. eIF4AI|§^RNA£5|tMU 31 

■T4 y -f A#SW77-f V-*ffiffl^SRT-PCRt i 

S4hWt3&^tfco litftts RT-PCRfcj:^TW^Ot.R 
NA-RzXatRNA-Rz-A60(E^*&iH-^.!t 0 H14 b ± 

1—9) 0 IP-RT-PCR^tfT1i. eIF4AI{±tRNA-Rz-A60K 

30 ZtHzMLX. sKU (AJKWSrfcfc^V^UsK^ A.fcf: 
^{ftRNA-Rz^tRNA-Rz-C60^*. tieIF4AI fcftifcK 

L5:36^fc(iai4c. wyiM, 9). i^fecoiBS 

{4. eIF4AI^tRNA-Rz-A60i:in vivo^ffiSfffflf ^ «I £ 

[0138] tRNA Val -Rz-A60t^^S^^ W^^«3&« 
^ 'J % — fe'Jgtt* t> fc* -5 *^ fcft RN A 

^U^— -tfigtttOV^TELISAS^rofcWsu, C. C. et 
al. .Biochem. Biophys. Res. Comm., 253: 594-599 (19 

98)), I4tftfc. ^^^flPfeb^f-^MLfcaiiJf 
40 ADD mRNA ( HBc^Hfe7-f ^T^Stl^ . nt60-13 
4) . ^b>T^^-UTPi:T7^y^9— tf£ffl\,vrfNig 

Lfc, *fjKt-^DiG (^r?^^y-y) flfiffi 

MfflrC*) 5 DIGflfi L^gP^FADDfflWR N A ( ntl40-20 

6. m&94y) DIG-UTP*flav^T7^U>«9— fe? 
t±oTK¥Lfc(iai5a) 0 ^fL^^RNA^SV^tVN 
>f^ l J^XStTs XM/7°h7by>Sl7^n 
9 A 9— TV— hcD^^Mzlt^L. ^tilzX-oX^J 

50 qg# bum GMfitRNA y ^if' AJx-fyn? * * 


4 3 

KLfc(015a) o t» LllRNA«L2^o?t 
*£\ DIGSftFADD mRNA(nt 140-206) 3&«7l/ - b±tC 

fiftSft-Sfc^FSSU ifc7;^ , J*^7r^- (A 
p ) &»&LfcDiG«r»a;*(flf-DiG) t ± OlftajWC 
h h t f M Lfz . »*i£tf)S!JS;: ± 0 . *M L 
8B£*«Tffifc:Lfco Hl5MC^rrid^ tRNA yal (£f 

H8) avtRNAw a i _ y ^ 4 A (qu^ Ltifyj*? warn 

fco § t- . tRNAVai-Rz-C60t*S'&Lfc^^N o ^«liV^ 

ftJoOSIIii. tRNAVal-Rz-A60ft-6*{iaWC-€-3 XX* 
KU rtHttRNA^U^--treIF4AIi:ffiSffffl^S 

[0 13 9] §A>C, tRN A v a 1 -Rz- A60- 9ys^9 SSn" 

^&fctf>tc. £ft£><0U#1f>f A-^^^IS^f|ct 
i£in vitraTOBTTy-fe^t^Tofc. litfcfcr. FADDtfD 
gP^mRNA (Hl5a^$ft£kOT&£^\ DIG^L<« 

(A)»£5gL < l&m&V #if >f 

»&Lfc 0 HlSctsSS^iiofc:. (A)#fe^rFADD 

-Rzl, -Rz2, -Rz3mt/-Rz2-C60Ji;~fiSi£^L^ 
(1/^2, 4. 6M8) . Lfcifi-oXfrtlbfc&R 
BJK'^jri^t, £ftfc*fLT. FADD-Rzl-A60, -R 
z2-A60 J &t£-Rz3-A60fifJJl & L i: -BJBt £ «T 

ffiCLfc (l/-y3, 5RX/7) . bfrU FADD-Rz2-A 

^MSrto r i -F ADD-Rz-A60 j ) (3 "Sit 2: ^S! Lt~ S £ 

ft & tRNA u a i -Rz-A60- MM 


Win vi trot V L t tyffliCD i. o & 2 OOJS 

[0140] TuT^T— ^XH^FFADD^mRNAt^ — 

^ Fasitfe^S^S^-BHeUiHUJK (J- Exp. M 

ed. 103:273 (1956)) SffifflUt* RT-PCRfcr±ot\ *° 

»j (A)is^at^Hif^y sKif >r ASjea-riiBiB+^FAD 

D mRNACDU^l^^iH-^fco Hl6afcl3jrf J: o t . i£*£0 
U stfif-f At'fc £ FADD-Rzl , -Rz2X(i-Rz3£ligi^-£He 
Lafflflg^FADD mRNA^ W<JM2 S b^VX^^^b^ 
ftTV^V^ (WT) HeLafflia^OFADD mRNAO hCOh JtK 

sftifctsoseftt^^fc (u-^i. 2, 4M' 

6) . ££TW{±|f^M (wild type) JSf, LfrL 
Sr^i^s FADD mRNAOl/^Wi. FADD-Rzl, -Rz2XJ±-Rz3 
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LTs # ] J (A)$S^U#fM A,BP^FADD-Rzl-A60, -Rz2 
-A60X(±-Rz3-A60. £ HeLa W*Tf IW^jS^ 

£ ^ 7f^ y ^"T S t § ttt s ^° V (A) ^KS^FADD- 
Rz4t * itX«£r WKIrf-£ £ . FADD raRNA^l^^ 

M 4F ADD-Rz4at/F ADD-Rz4- A60(7) Ci^T L 

RH= U 4 AfltfNBBffci * fc ^)^S> £ £ t 
ftC >F%SMFADD Rz2-A60Sffiffltfco >F?gttRz2-A6 
10 0 ( I -Rz2- A60 . lx— yiO) (4FADD mRNACOl^^/Wcf^P 

(A) V if >f A (4 „ ^ft 6 t RNA^x U ^ — -fefel F4AI fc 

[oi4i] oyc jku (A)^x{4#fe^y ^if-f 

A * £ HeLaSHJja ^ OF ADD i ^O W-^P S: ^ X X 9 

yy'Uy'rJ ^tioti^t, FADD-Rz1-A60, -Rz2 
- A60X5 4-Rz3-A60 ^ £ HeLa«T1 4 . FADD 
/H4WT HeLa«X«FADD-Rzl , -Rz2^ L < {4-Rz3§:^ 

3. 5S^7), l^^IMT*tU«ffl^SC 
BP^W^W (CREB|g^^^\°^M) Oi^/Mi. WT H 

f± s RT-PCRO$SS^[5]«fc. Rz-A60O^ffl^W*^U 

h o § ^ t . ^SttRz2-A60(i|SSffffl 2r fc o ^ 
(016b. .Ift^OSSafis fflWffffls&su^ 

30 FADD mRNAl^^l^SrSWELfco 

[0142] FasiiJffiS^EH^^fls^ r 5 U -CO— 
FasW^#fcSB«^4fcTJKh-^*» 
^(Yonehara, S. et al . , J. Exp. Med. 169: 1747 
-1756(1989); Trauth, B. C. et al . , Science 245: 30 
1-305 (1989); Suda, T. et al., Cell 75:1169-1178 

Q993)) . 9mfotmmi-&t, F^sim^mwtt^ 


^**^^-^8*«»aiSftT#h-^sas* 

40 BHt&^StChinnaiyan, A. M. et al., Cell 81: 505-5 
12 (1995); Muzio.M. et al., Cell 85: 817-27 (199 
6)), LfrLftifik^ x.7*9 Art— tfcOSttfb 

izmm%B\^m^mtom%cDmzi±, Fas^ttr^ 
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iflW^5r4Bittfia«i: Lt Wl>4, FADDOl^ 

s F ADD-R.Z-A60 5r £ #"F ADD-Rz fPH L ^ 
Iffi^tfiTtS fcft . FADD-Rz-A60£ ?£ifTt £«<7) 

mm&mt l ^ k o m^tz . F^mui^ ( « - 

Fas) K±oTK*SftST?Kl — yX«:f^O'J 


( 

4 5 

*mmLxfr^2mmmz^fmffim.*%*7>h tft. 

[0143] m\.MZ7prtX 0 tA a-FasX'WZOmc?) 
T, A 'J (A) JS-b- U AA" 4 At* S FADD-Rz-A60tiT A h 

wjEii . ^onwgpfjA^r ? ±*imm t& Lie »rffi 

T*£> h FADD-Rz4Sr^a-f -SfflHSr G&l "A „ 7*A1 — y X 
££tft(016a. V8&l^016b s U— y8) 0 FADD 
-Rz-A60 £ USA S «(7)a5|S(i FADD-Rz4 £ USA S 
rfflB&O i, co |g| t "Cft h fzbb , A U (A) tf— 7 i± & 4> 

4',6-yTSyV-2-7x- A-f yF— )VZ3£3$& ■ nzk 

£>:Aft (KL6d) 0 ft]^/l^3tt£koFADD-Rz-A60Ji. T 
A h - ^X^C0Fas|^#SS&c7)p$H^^O^^t;*ffl 

■eft* a . 

[0144] AfPA&^JiS jS>fc, 7 >A' A<f[;Rz-A60?& 
Jg7-f 75 y— Srffll^ftFas^SttrA) — yX(?)y / ' 

yxxA£5I:fcLft. itoyxxATIA *«#f 61* 

Rz-A60O#SMI^T— Afc^vtlOflf 05 ? l^A K 

%7>¥A.-ikL. <k^x\ "yv^Mn.z-mm^y^f 

yV — ZmS-thVYv^J )\>XK7 9—\<z£ 0 HeLa-F 
as« Sr A t it (017a) . 5 V A A-f t.Rz-A60 £ 9 
A t ft HeLa-Fas«£ . FastCWUffrS^PtflC^aSl t „ 
£#tftifflJK£lIIiKU #?u->A^AAAOA./ 
ADNA2r#^| Lft<, ADNA#ORz-A60<7)5 y AA-fL 

«Wtf>i3»l88£fc: i 0 , T A b - a".xft»fcts i ^x fig 

7b) . d ? U y AtiS V . *JMB# & 

fA b b43*<7)FLASH. fiX^— l~9. FADD£ iT/PTEN^C 

r a v - is xmm * wa & ^ < ww** s jusa * rajg 

t(Hl7b ; ffi?iJ#-^-31— 34) „ #MW3rRz [FLASH-Rz 
(K?lJ#*B5h Caspase 9-Rz (ffiM#936) , FADD-Rz 
(K?'J#f37) , PTEN-Rz (ffi^ljS-^38) ] i3<fclAHX 
A, C7)R Z -A60 ( RzO 3 ' 3fc3SW£60.5? ? y A A K £> & S A 

U (A) #*S#l,;fcfc<?5) *^t5;i:t:i "A £*i 

BUfe(Hi7c, d). *mimt>ii. -ozxtv- 
—yyttz&^xTnytfh—i/xmm&^-t&tmfez 

'J K U rKif'f Ai±fiS<7)mRNAtt»<50fi «C0gRfi*IjC^T 

t tci ^xmrn^v^v-h^m^m^-t^ (A-^(± 

v\ Sett. mmiz^LfzXdiz, itty 
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— y F ADD *3 i IXPTEN ( ii «£ V ^ tOflflcZ) A*D^ 

jtS^) 2r lalS-t t JSr^o ?t . i <T>Z. k 

[0145] 

[HBB<^ft*] >J*fUli. gPfu^MH^tcRNA^WBf 
10 ■fS^i:**T't:S, l^^^RNAMRSP*TS>^o -to 
±. af^A^A^afE^- (mRNA) fcfcJWBAfWT* 

wk Ltemmm&F?msm#m* zommmm o 

< tf5BfiJS#jWR 0 *IA A§ ft: . ^ t^-oil^ii t 

xmm^K^hmxk Lxmmzii&£oiz%~?x$x 

i Of. i 0 -J&tt?) * 4 U A-if A A^ ( U AifA A * 
20 fflv^fcjt&FJBHWflrjSfc) (0W«$^iTiA„ A 

iiiiTfc y A-^fA Ao^i|^(;3Xa^Jii 

i. . ft v m&xmmmmmx^ & y aaa j»mnm 

a^ j; tmiiimimmwHm&mtzmwz 
a. ^-oftft^ 1 mmm^ztt l v ^ < o t> y aaa 

tmrn l ft cte# mmso/ a y < a > is-^r# jna y aa^ 
A(ir H ifsw t»# L^ntizmvhzkizx^x, zti 

4 T y AAA A^r ^«flHSRl» 1 «Wfc:'trS 3: Ao ft 
«^«3t Sr f^o X l RNAt SEJStsRWfcTS & . * A 

ti , wifgpfuoMJKA y aaa a iz x zmLfflmzim 

L%<%&c\k£^LX^&« Z.<7tfj&&MRtt&Z.b 
X\ 'J AAA ASOB!caj*A'AAA i k Ji|ffitV^< , 
4ft. ^cz) y ^AA AB!»fc!^*^Bi)«MW(c«/lN 
§A-g>ii;Affi#SA-?> 0 

[0146] JJBfOSStKWTli 1J A t RNA ^ y ^? 

40 — -feAOT A7A-tCCTE$rfl|-r>ftA\ i^CTEt^AA 
4^yy^a(±RNA ^y^?-A A^A^WAti^^ 
A\ ffi«0^y^^S®C0lRfflt>ftiS§iXTV^(P. Grut 
eretal., (1998) Mol. Cell 1:649-659; I.C. Braun 
et al., (1999) EMBO J. 18:1953-1965; Y Kang and B. 
R. Cull en (1999) Genes Dev. 13:1126-1139). ftft\ 

zcoms? >^7Wt,zMLXi>MMftX*%HcofLnA f} 

— tfkffi LX^hz\k AAAoTV^ (S.S. Tse 
ng et al., (1998) EMBO J. 17:2651-2662; C.A. Snay- 
Hodge et al., (1998) EMBO J. 17:2663-1676) . £ 
50 ft. RNA ^y^-At^AA^^RNA^A-^tiCTE. A 
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■J (A) i^rjtRofcK^4=3r< (H.J. Liao et al., * <9it«TOiM£*^4 fc s ^3taLfc«SSfc« 

(1998) Proc. Natl. Acad. Sci. USA 95:8514-8519) . MftT V zKif'-f ACWKS^fcaST^ffi^J fcOWf&S: 

KIEV ^M8K&ffi36«#i fe^S. L*»tSB=3rif:tt. ^ ttiifctfT**. iWdJf«^3tfe^«ffiB^Kie. 
&frb\*5Zbk* ^o^rfflttrfcO. **fc*JK4*tf>^ ^fc.fcoTTTffifc&£J^C»£. 

fflt 3ft«WtBi:^-6 ^Ta»T«K36*SV^ [0148] ±IEO^»JT1±CTEX{±^°U (A) Bfflk 

[0147] »^«Br7°n ? hOJ^Hh LT2003 U >f A t CO** ^^fclo^TlBHJiLJfc* 5 . *%0JI 

AI4iWISrt^^T^tcat^NAtWBM"4 i t W i t J4±IB<7)»^iW*K*^fe*fe**"C* 

y^ftUf«W«M, g LfcfBSfflA* [0149] 

SEQUENCE LISTING 

<110> Secretary of Agency of Industrial Science and Technology, and Kazu 
nari Taira 

<120> Functional chimeric molecules capable of sliding 

<130> 117F0122 

<140> 

<141> 

<150> JP 1999-316133 
<151> 1999-11-05 
<160> 53 

<170> Patent In Ver. 2.0 
<210> 1 
<211> 173 
<212> RNA 

<213> Mason-Pfizer monkey virus 
<400> 1 

agaccaccuc cccugcgagc uaagcuggac agccaaugac ggguaagaga gugacauugu 60 
ucacuaaccu aagacaggag ggccgucaga gcuacugccu aauccaaaga cggguaaaag 120 
ugauaaaaau guaucacucc aaccuaagac aggcgcagcu uccgagggat ttg 173 
<210> 2 
<211> 300 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the 5' -nucleotide sequence of 
LTR-luc if erase chimeric gene 
<400> 2 

gggucucucu gguuagacca gaucugagcc ugggagcucu cuggcuaacu agggaaccca 60 
cugcuuaagc cucaauaaag cuuggcauuc cgguacuguu gguaaaaugg aagacgccaa 120 
aaacauaaag aaaggcccgg cgccauucua uccucuagag gauggaaccg cuggagagca 180 
acugcauaag gcuaugaaga gauacgcccu gguuccugga acaauugcuu uuacagaugc 240 
acauaucgag gugaacauca cguacgcgga auacuucgaa auguccguuc gguuggcaga 300 
<210> 3 
<211> 40 
<212> RNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 

sequence of hammerhead ribozyme (Rz) 
<400> 3 

nnnnnnnnnc ugaugaggcc gaaaggccga aannnnnnnn 40 
<210> 4 
<211> 47 
<212> RNA 

<213> Artificial Sequence 


<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of TAR AUC Rz 

<400> 4 

agagcuccca ggcucacuga ugaggccgaa aggccgaaau cuggucu 47 
<210> 5 
<211> 40 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 

sequence of LTR CUC Rz 
<400> 5 

agcuuuauuc ugaugaggcc gaaaggccga aaggcuuaag 40 
<210> 6 
<211> 40 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 

of Luc GUA Rz 
<400> 6 

uauuccgcgc ugaugaggcc gaaaggccga aacgugaugu 40 
<210> 7 
<211> 40 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 

of TAR GUU Rz 
<400> 7 

aucuggucuc ugaugaggcc gaaaggccga aaccagagag 40 
<210> 8 
<211> 95 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 

sequence of the transcript of the human placental tRNA Ual 
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<400> 8 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 
uucgaaaccg ggcggaaaca aagacagucg cuuuu 95 
<210> 9 
<211> 19 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 

of a substrate for Rz 
<400> 9 

nnnnnnnnun nnnnnnnnn 19 

<210> 10 
<211> 151 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
encoding tRNA yal -l inked TAR GUU Rz 

<220> 

<223> Other information: the sequence of nucleotide numbers 1-91 
is of tRNA ual with 3' -modification 

<220> 

<223> Other information: the sequence of nucleotide numbers 92-131 
is of TAR GUU Rz 

<220> 

<223> Other information: the sequence of nucleotide numbers 132-137 

is of a Kpnl -recognition site 
<220> 

<223> Other information: the sequence of nucleotide numbers 138-140 
is of a linker 

<220> 

<223> Other information: the sequence of nucleotide numbers 141-146 
is of an EcoRV-recognition site 

<220> 

<223> Other information: the sequence of nucleotide numbers 147-151 
is of a terminator 

<400> 10 

accgttggtt tccgtagtgt agtggttatc acgttcgcct aacacgcgaa aggtccccgg 60 
ttcgaaaccg ggcactacaa aaaccaactt tatctggtct ctgatgaggc cgaaaggccg 120 
aaaccagaga gggtaccccg gatatctttt t 151 
<210> 11 
<211> 320 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
encoding tRNA val -TAR GUU Rz-CTE 


50 
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<220> 

<223> Other information: the sequence of nucleotide numbers 1-91 is 
of tRNA val with 3' -modification 

<220> 

<223> Other information: the sequence of nucleotide numbers 92-131 
is of TAR GUU Rz 

<220> 

<223> Other information: the sequence of nucleotide numbers 132-137 

is of a Kpnl -recognition site 
<220> 

<223> Other information: the sequence of nucleotide numbers 138-309 
is of CTE 

<220> 

<223> Other information: the sequence of nucleotide numbers 310-315 
is of an EcoRV-recognition site 

<220> 

<223> Other information: the sequence of nucleotide numbers 316-320 
is of a terminator 

<400> 11 

accgttggtt tccgtagtgt agtggttatc acgttcgcct aacacgcgaa aggtccccgg 60 
ttcgaaaccg ggcactacaa aaaccaactt tatctggtct ctgatgaggc cgaaaggccg 120 
aaaccagaga gggtaccaga ccacctccct gcgagctaag ctggacagcc aatgacgggt 180 
aagagagtga cattgttcac taacctaaga caggagggcc gtcagagcta ctgcctaatc 240 
caaagacggg taaaagtgat aaaaatgtat cactccaacc taagacaggc gcagcttccg 300 
agggatttgg atatcttttt 320 
<210> 12 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence of a probe for 
Northern blotting 

<400> 12 

aagatatccg gggtaccaaa gttggttttt gtagtgcccg 40 
<210> 13 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence of a probe for 

Northern blotting 
<400> 13 

aagatatcca aatccctcgg aagctgcgcc tgtcttaggt 40 
<210> 14 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence of a probe for 
Northern blotting 



001190282 


40 


<210> 15 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence of a probe for 
Northern blotting 

<400> 15 

ctctctggtt tcggcctttc ggcctcatca gagaccagat 40 
<210> 16 
<211> 40 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of TAR Rz5 

<400> 16 

uggguucccc ugaugaggcc gaaaggccga aaguuagcca 40 

<210> 17 

<211> 298 

<212> RNA 

<213> Homo sapiens 

<400> 17 

cucuaaaggu ucgggggugg aauccuuggg ccgcugggca agcggcgaga ccuggccagg 60 
gccagcgagc cgaggacaga gggcgcacgg agggccgggc cgcagccccg gccgcuugca 120 
gaccccgcca uggacccguu ccuggugcug cugcacucgg ugucguccag ccugucgagc 180 
agcgagcuga ccgagcucaa guuccuaugc cucgggcgcg ugggcaagcg caagcuggag 240 
cgcgugcaga gcggccuaga ccucuucucc augcugcugg agcagaacga ccuggagc 298 
<210> 18 
<211> 40 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of .Artificial Sequence: the nucleotide 

sequence of FADD-Rzl 
<400> 18 

gacgacaccc ugaugaggcc gaaaggccga aagugcagcu 40 
<210> 19 
<211> 40 
<212> RNA 

<213> Artificial Sequence 


<220> 

<223> Description of Artificial Sequence: the nucleotide 


sequence of FADD-Rz2 
<400> 19 


gacaggcugc ugaugaggcc gaaaggccga aacgacaccg 


40 


<210> 20 
<211> 40 


(30) 
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<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 

sequence of FADD-Rz3 
<400> 20 

ucgcugcucc ugaugaggcc gaaaggccga aacaggcugg 
<210> 21 
<211> 40 
<212> RNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: the nucleotide 

sequence of FADD-Rz4 
<400> 21 

cauggagaac ugaugaggcc gaaaggccga aaggucuagg 
<210> 22 
<211> 26 
<212> RNA 

<213> Human immunodef iency virus 
<400> 22 

agaccagauc ugagccuggg agcucu 
<210> 23 
<211> 19 
<212> RNA 

<213> Human immunodef iency virus 
<400> 23 

cuuaagccuc aauaaagcu 
<210> 24 
<211> 19 
<212> RNA 

<213> Human immunodef iency virus 
<400> 24 

acaucacgua cgcggaaua 
<210> 25 
<211> 19 
<212> RNA 

<213> Human immunodef iency virus 
<400> 25 

cucucugguu agaccagau 
<210> 26 
<211> 19 
<212> RNA 

<213> Human immunodef iency virus 
<400> 26 

uggcuaacua gggaaccca 

<210> 27 

<211> 19 

<212> RNA 

<213> Homo sapiens 
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40 


40 


26 


19 


19 


19 


19 
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<400> 27 

agcugcacuc ggugucguc 

<210> 28 

<211> 19 

<212> RNA 

<213> Homo sapiens 

<400> 28 

cggugucguc cagccuguc 

<210> 29 

<211> 19 

<212> RNA 

<213> Homo sapiens 

<400> 29 

ccagccuguc gagcagcga 

<210> 30 

<211> 19 

<212> RNA 

<213> Homo sapiens 

<400> 30 

ccuagaccuc uucuccaug 

<210> 31 

<211> 21 

<212> DNA 

<213> Homo sapiens 

<400> 31 

aactttttgt ataaagtttg c 

<210> 32 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 32 

ctgaagacga gtcccctggg cag 

<210> 33 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 33 

gggctctcag gtcctgccag atg 

<210> 34 

<211> 23 

<212> DNA 

<213> Mouse 

<400> 34 

tgatgatgta gtaaggtttt tgg 
<210> 35 
<211> 40 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 
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19 


19 


19 


19 


21 


23 


23 


23 
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sequence of FLASH-Rz 
<400> 35 

gcaaacuuua cugaugaggc cgaaaggccg aaacaaaaag 
<210> 36 
<211> 39 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 

sequence of Caspase 9-Rz 
<400> 36 

ccagggcuga ugaggccgaa aggccgaaac ucgucuuca 
<210> 37 
<211> 42 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 

sequence of FADD-Rz 
<400> 37 

caucuggcag cugaugaggc cgaaaggccg aaaccugaga gc 
<210> 38 
<211> 42 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 

sequence of PTEN-Rz 
<400> 38 

aaaaaccucu gaugaggccg aaaggccgaa acuacaucau ca 

<210> 39 

<211> 26 

<212> RNA 

<213> Mouse 

<400> 39 

c aa age gc a g ugu c c ug c gg c g gg ga 

<210> 40 

<2U> 21 

<212> RNA 

<213> Mouse 

<400> 40 

ucaguggauu caaaauccau u 
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40 


39 


42 


42 


26 


21 


<210> 41 
<211> 22 
<212> RNA 
<213> Mouse 
<400> 41 

gggagcaagu caguggacuc ug 22 
<210> 42 


(33) 
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<211> 21 
<212> RNA 
<213> Mouse 
<400> 42 

ucuggacagu aguuacaaaa u 

<210> 43 

<211> 21 

<212> RNA 

<213> Mouse 

<400> 43 

acuggaaugu caucucgcuc u 
<210> 44 
<211> 49 
<212> RNA 

<213> Artificial Sequence 


21 


21 


<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of CPP Rz6 

<400> 44 

uccccgccgc agcucugaug aggccgaaag gccgaaacac ugcgcuuug 49 
<210> 45 
<211> 42 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of CPP Rz7 

<400> 45 

aauggauuuu cugaugaggc cgaaaggccg aaaauccacu ga 42 
<210> 46 
<211> 43 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of CPP Rz8 

<400> 46 

cagaguccac ucugaugagg ccgaaaggcc gaaacuugcu ccc 43 
<210> 47 
<211> 42 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of CPP Rz9 

<400> 47 

auuuuguaac cugaugaggc cgaaaggccg aaacugucca ga 42 
<210> 48 
<211> 42 
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<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of CPP RzlO 

<400> 48 

agagcgagau cugaugaggc cgaaaggccg aaacauucca gu 42 
<210> 49 
<211> 142 
<212> RNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of CPP Rzl 

<400> 49 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 
uucgaaaccg ggcacuacaa aaaccaacuu ucuagaccgc cgcagcugau gaggccgaaa 120 
ggccgaaaca cugcgcggua cc 142 
<210> 50 
<211> 142 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 

sequence of CPP Rz2 
<400> 50 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 
uucgaaaccg ggcacuacaa aaaccaacuu ucuagaaugg auuuucugau gaggccgaaa 120 
ggccgaaaau ccacugggua cc 142 
<210> 51 
<211> 142 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of CPP Rz3 

<400> 51 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 
uucgaaaccg ggcacuacaa aaaccaacuu ucuagaaagu ccacucugau gaggccgaaa 120 
ggccgaaacu ugcuccggua cc 142 
<210> 52 
<211> 141 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of CPP Rz4 

<400> 52 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 
uucgaaaccg ggcacuacaa aaaccaacuu ucuagauuug uaaccugaug aggccgaaag 120 


(35) 
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gccgaaacug uccaggguac c 
<210> 53 
<211> 142 
<212> RNA 

<213> Artificial Sequence 
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141 


<220> 

<223> Description of Artificial Sequence: the nucleotide 

sequence of CPP Rz5 
<400> 53 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 
uucgaaaccg ggcacuacaa aaaccaacuu ucuagagagc gagaucugau gaggccgaaa 


mm 
mm 
mm 
mm 


to 

com 

to 


ggccgaaaca uuccagggua cc 

[0 150] 

[ mm? 'j-t^m mm^- 2 -Axmmcowi 

m : LTR-;l^^7x5— tf^5*^5 ' -SIS 

a (Rz) column. 

E^J#-t4-AXlB^IJcO^J : TAR AUC RzOf^Sffi^h 20 
lS^J#^-5-AX|^iJ^I^ : LTR CUC RzOJS 
ffi^JS-^6-AXffiMc7)IS^ : LUC GUA RzOiS 
ie?fJ#-^7-AXSB?lJc^|^0J : TAR GUU RzCOiS 

^ 8 - AXI^IJ^I^^J : b t- In^tRNA v * i C^te^* 

-^9-axib^ij^i^j : Rzcomwmm, 

-^1 O-AXffi?fJ^)fM0H : tRNA^i^rfe^L/tTAR 
GUU RzCQHffl. -91(i3'*SBtaSt^S:fcot 
RNA val „ ^S#-^92-131(iTAR GUU Rz , lS«#^132- 
137{iK P nI|gli§Pfu. ^a#-^138-140(iyy^-. *S 30 
S#-^141-146{iEcoRV|gfigPfi. tSS#-^147-151{i 

I£?fJ*-^l l-AXffi?rJ^f^ : tRNA val -TAR GUU Rz-CT 
E<7)E3*L 1 -91(2 3 ' totRNA 

val . *S3S#-^92-13U4TAR GUU Rz. SS#*§-132-137 

-315«EcoRVf£fffi§Mi. ffi*#^316- 320(2:?— 5 

tos^-i 
tos-^i 

cOfztbcOTu — 7 COIB^'J o 

TOS^l 6-AXE^J<7)fM5 : TAR RzStfMBaEEM. 
IE?fJ#^ 1 8-AXffi^J^tra : FADD Rzltf)ttaHi#I. 
E5!l#-^1 9-AXE^Jtf)R B Ji : FADD - Rz20MSXE#Io 
ia^JS-^-2 0-AXE3*J<7)R*J! : FADD - Rz3c?MgXE#L * 50 


60 

120 

142 


* Efl 
E# 
51, 
E# 
E# 

m\ 

E# 
E# 
E# 
E# 

E# 
E5! 
E?l 
E£ 


mw3 5-ATmm<omw flash - r z ^«se^j. 

Caspase 9 - Rz<7)fj&3iiE 


^3 6-AlE^H0a 


FADD - RzC0^*E?L 
PTEN - Rzc7);BXE9!L 
Rz6c^ffi*E9!f. 
Rz7tf)ffi*E#L 
RzScDffiSE^L 
Rz9<7)iSKEM, 
RzlOCOffiSE^L 
RzlCOfiSE?(o 
Rz2c?)ffiSE#L 
Rz3<7D*SSE?(o 
Rz4<7D*£SE?(o 
Rz5<?)ffiSE#L 


CPP 
CPP 
CPP 
CPP 
CPP 
CPP 
CPP 
CPP 
CPP 
CPP 


?y^?mwm 


#^3 7-ATMim^mm 
##3 s-AJimmmm 

S^4 4-AIS?|J^)I^ 

#^4 5-ATMmcomm 

#94 6-AXE?iJtf0lM^ 

S94 7-AlEW^K^B 

#^4 8-AXEM^R^ 

#^-4 9-AXE£iJcDiM*Jl 

#95 o-Ajmm<vmw 

#^ 5 1 -AXEWWRW 
#^5 2-AIEWWRW 
#95 3-AXKM^^ 
[HHOtt*=3:R^] 
[Hi] HlA£j;t£iBJ2. 

avv^7 KMU?Kif-f A^coCTEE^ftBlK SEL> 

#'^\«X7^ffV CTE34 

Hsu Mzx^mtitzmmmiL^wm^mm^zm 

[H2] l22A33j;t/2B(2. y\°*^At. MulFoldt*^ 
^fcCTE^fflXifcBS^U ifc^^Bfc:. tRNA 

[H3] l23Ai5 e fcfl f 3B(2. A°^MC, LTR-Luc HeLa 

«tCfctt^tRNA^i-y 5jfif >f Ajsttcoascofcftcor 

^"S LTR-Luc if erase mRNAO 5 ' fl^OMulFold^^V 
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A tZ X S LTRifflBjtfXfl^ 7 x "7 — fcf JStttfOJUM e 
[H6] 06Ai3it£6B(4. CTEil^U^if^ Ai3i£/C 
TE#ilJS U stflf-f A t ± h CPP32 (Procaspase-3) itfeT 

o^ipiwst^o si— LXFumma-igm 

#:£ffifflt. A yF<^5£$£:Fluoro- imager (Molecular 
Dynamics) t ± OW^^y^nyf-f V^tf 
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O^MStUt— &«}g£^(Kuwabara, T. etal., Mo 
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BW<^Sr 1 0 0%t Lsfc ( V—>\ ) 0 

[011] HiiAficttXiiBii. UsK^>f^«Sfc:*W4a 


3 6 ) 001-190282 

7 0 

E^fffflfttPJ A AJgttfcSsWS^S*CTECO#ffl* 
Sto ^°*/I^Ai4. HeLaM^roy^ifW AK^#:c7) 
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siW A - ^yA7ft^*(iit, ^U;#— br*Stt£ 


3 7 ) iftffl 2001190282 

7 2 
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10 I U sKlf >f A * fH! L feiBWBfc: ti ft i T # h - ^ 
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